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BE ZON 


TRADE MARK 


WHOLE NATURAL VITAMIN B COMPLEX 


highly refined foods on the American food shelf 


do not supply the Vitamin B Complex requirements 
of the average individual. Even with carefully planned 
dicts, it is difficult to obtain an adequate amount of all of 


the essential components of the Vitamin B Complex. 


iS 


ny cor 
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These B vitamins, even if present in the originally well- 
grown vegetable or animal products, are lost to a large 
extent by our modern methods of milling, refining, ship- 
ping, storing and especially cooking. It is necessary, there- 


fore, to supply these missing vitamins in order to maintain 


optimum nutrition and buoyant health. 


Bezon contains all of the known vitamin B factors in natural 


form. No synthetic chemical is added to or used in its 


manufacture. 
Bezon is made only in the distinctive two-color gelatin 


capsule. Available in bottles of 100 and 30 capsules. 


Products of Nutrition Re s@ari h Laboratorte S are / rome ted on ly 


through the medical profession. 


NUTRITION RESEARCH LABORATORIES 
4210 Peterson Avenue Chicago, Illinois 





For Extra Strength and Support... 


STRAPTIC ADHESIVE 


= you tried “Straptic” for those cases requiring extra strength and support? 
A tough, herringbone weave backcloth spread with “ZO” adhesive provides the 
high tensile strength so necessary in traction; strapping the back, chest, pelvis, 
shoulders, knees and ankles. Easier to handle and costs much less than Johnson 
& Johnson Moleskin which it is designed to replace. 12" x 5 yd. rolls, uncut, or 


cut to handy 1", 1/4", 2", 3" or 4" ORDER FROM YOUR DEALER 


widths. Sample on request. 
HEtEw BRUNSWICK, HM. 4. cCnicaeo tee 
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VERSATILE 


In the opinion of outstanding Roentgen- 
ologists throughout the world, the 
“Advanced Series 200” provides far 
more flexibility—in every particular—than 
any other diagnostic x-ray equipment of 


current design and manufacture. 


The “Advanced Series 200” offers the 
optimum conditions necessary for consis- 


tent duplication of results. Ample power, 





accurate control, automatic safety circuits 
for protection of the x-ray tubes, and low 
maintenance cost, are just a few reasons 
for its enthusiastic endorsement by the 


members of the Roentgen Ray profession. 


A new, descriptive bulletin will be mailed 
upon request. Write for it today. 








PICKER X-RAY PX CORPORATION 


NEW YORK, NEW YORK 
WAITE MANUFACTURING DIVISION, CLEVELAND, OHIO L 


300 |e Oe Oe Se a «| AVENUE 
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TREATMENT of Chronic Arthritis 
—Two Hundred Cases 
(With W. H. Squires, M.D., J. W. Forster, M.D., 
C. H. Traeger, M.D., and L. C. Wagner, M.D.) 
INDUSTRIAL MEDICINE'S Responsibility R. T. Johnstone, 
—Present and Future 
COD LIVER OIL Ointment S. J. Wolferman, 
—With Sulfonamides, in Wounds and Osteomyelitis 
(With W. F. Adams, M.D.) 
CARDIOVASCULAR Survey 
Supervisors 
HYPERTENSIVE Vascular Disease 
—In Industry 
CARDIOVASCULAR Syphilis 
—lIn the Active Period of Life 
COMMON INDUSTRIAL Injuries 
—Simple Methods of Treatment 
TENDON Suturing. ... 
—Problems and Methods 
DISABILITIES of Government Employees 
—An Analysis 
INDUSTRIAL MEDICINE in Aviation. .. F. E. Poole, 
—Treatment; Prevention; Maintenance 
WOMEN and Health Problems 
—In Wartime 
BACKGROUND of Current Conflicts 
—In Industrial Hygiene 


W. Leigh Cook, Jr., 
Arthur Freedman, 

J. Harold Kotte, 

.. Urban E. Gebhard, 
Sumner L. Koch, 


Alexander Tish, 


AMERICAN ASSOCIATION of Industrial Physicians and Surgeons: 
D. L. Lynch, M.D. 338 


NATIONAL Defense....... 
—Report of the Committee 
EDITORIAL: United We Stand 
INDUSTRIAL HEALTH and DISEASE: 
APPLIED Health...... 
(In “Industrial Hygiene") 
FOOD and Nutrition of Industrial Workers. . 
(Committee on Nutrition in Industry) 





Industrial Hygiene 
THE SHIFTING SCENE 
HEALTH HAZARDS in Steel Mills 
—Metropolitan Life Studies 
DRIVING Fatigue. ... 
—Effect on the Critical Fusion Frequency of the Eye 


INDUSTRIAL HYGIENE Control 
—Tunnel Construction, Hydro- Electric Projects, North Carolina 








INDUSTRIAL MEDICINE, The Journal of Occupational Diseases and 
Traumatic Surgery. Entered as second class mail matier August 28, 
1941, at the Post Office at Chicago, Illinois, under the Act ot March 
3, 1879. Published on the fifth of each month by INDUSTRIAL 
MEDICINE PUBLISHING COMPANY, Chicago. STEPHEN G. HALOS, 
President; A. D. CLOUD, Publisher; C. O. SAPPINGTON, M.D., 
DR. P.H., Editor; E. P. LOOK, Secretary; CHARLES DRUECK, JR., 
Treasurer; STEPHEN G. HALOS, Advertising and Business Manager. 


M.D. 323 | 


..Milton H. Kronenberg, M.D. 333 


Milton |. Roemer, M.D. 336 


W. L. Weaver, M.D. 346 


Philip Drinker 357 
J. William Fehnel 258 industrial development warrants first- 


R. H. Lee and E. C. Hammond 360 


M. F. Trice 364 


R. Garfield Snyder, M.D. 295 | tp MEETING of the AMERICAN ASSO- 


CIATION OF INDUSTRIAL PHYSICIANS 
AND SURGEONS at Cincinnati, in April, is 
reflected here in five presentations: DR. 


“oe cooK’s “Cardiovascular Survey of Su- 
M.D. 318 | pervisors” (page 320); DR. FREEDMAN’S 
“Hypertensive Vascular Disease in In- 
dustry” (page 321) ; pr. KorTr’s “Cardio- 
M.D. 320 vascular Syphilis in the Active Period of 
Life” (page 323); MR. FEHNEL’s “Health 
MD. 321 Hazards in Steel Mills” (page 358) ; and, 
last but not least, the report of DR. 


LYNCH’S Committee on National Defense 


M.D. 325 (page 338) ... DR. TISH’S study of “Dis- 
abilities of Government Employees” 

M.D. 327 (page 328), was made by him in his 
capacity as Senior Medical Officer, Med- 

M.D. 328 ical Division, U. S. Civil Service Com- 
M.D. 330 mission . . . APROPOS of DR. KRONENBERG’S 


“Women and Health Problems in War 
Time” (page 333), the War Man-Power 
Commission answers the question as to 
how many occupations are open to women 
in war time thus: “1,860 occupations are 
considered suitable or partially suitable; 
100 of them are clerical and all the rest 
are production” . DR. ROEMER, submit- 
ting his “Background of Current Con- 
flicts in Industrial Hygiene” (page 336), 
says: “Conflict over the administration 
of industrial hygiene in official health 
departments has lately been on the in- 
crease. A recent article discussed the 
controversial situation as it exists in 
New Jersey, where the high level of 


rate administration of such matters. This 
conflict is not merely factional or ‘po- 
litical’ in the narrow sense, but reflects 
deep-seated changes in our conceptions 


PUBLICATION, EDITORIAL and EXCCUTIVE Offices: 540 No. Michi- 
gan Ave., Chicago, Illino’s. Subscription $5.00 per year in the 
United States; $5.50 per year in Canada; $6.00 per year in other 
countries. Single copies 50 cents. T tle Registered in U. S. Pat. 
Off. Copyright, 1942, by Industrial Medicine Publishing Company, 
Chicago. Eastern Representative, H. GORDON HUNTER, 2625 
Arlington Ave., Spuyten Duyvil, (Kings Bridge 3-2114), New 
York City. 
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Tile object of this Association shall be to 

foster the study and discussion of the prob- 
lems peculiar to the practice of industrial 
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KILLS TH, 


Staph. aureus 













B. coli 






Gonococcus 
B. diphtheriae 


Strep. viridans 







Tubercle bacillus 
B. typhosus 
Meningococcus 








Spir. vincenti 






Endameba Histolytica 








~~, 





-but spares the tissues 


Remarkably low tissue-toxicity with unusually potent germicidal activity 





are combined in Furmerane. It is promptly lethal to numerous types of 
organisms in germicidal concentrations. 


FURMERANE 


(2-HYDROXY-MERCURI FURAN) 








is bacteriostatic as well as bactericidal; is effective in weak dilutions; has 


penetrative ability. 






1:3000—4-oz., pints and gallons 


Fusmerane Tincture ................:; 1-400 —4-oz., pints and gallons 






Furmerane Ointment ................. 1:3000—34-oz. tubes and 1-lb. jars 






Furmerane Nasal Drops with Ephedrine. . 1-oz., 4-oz., pints and gallons 


c-p-SEARLE sco. 


ETHICAL PHARMACEUTICALS SINCE 1868 


CHICAGO 
New York . Kansas City . San Francisco 
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which have gone along with the 
development of industry and of 
medicine” . THE lines quoted in 
the Editorial (page 344) about the 
front cover are Walt Whitman’s. He 
wrote them in 1860. . TIME (May 
25, 1942) says of National Research 
Connells report on “The Food and 
Nutrition of Industrial Workers in 
War-Time” (page 346): “the first 
hard-headed, scientific program for 
giving U. S. workers enough vita- 
mins . . . The booklet would make 
interesting reading for two kinds of 
people, neither of whom sufficiently 
appreciates the merits of fresh 
fruits, meats and vegetables: house- 
wives who pack lunch pails, and the 
factory managers who install cafe- 
terias ... ‘All cafeterias, kitchens, 
lunch stands, etc., should be under 
plant management and run on a non- 
profit, non-loss basis . . . Cafeterias, 
rolling kitchens, or lunch stands 
operated by concessionaires 
[are] generally less _ satisfactory 
than management-owned cafeterias.’ 
Reason: ‘Candies, pies, cakes and 
soft drinks are apt to constitute too 
great a proportion of their stock’ ” 

. THESE are a few high spots of an 
issue full of them! 





GENERAL 





R. THOMAS F. MANCUSCO, Assist- 

ant Surgeon (R), has been as- 
signed to the Michigan Department 
of Health, Lansing, Michigan, for 
duty in industrial hygiene. 


MONG the 225 employees of Illinois 

Central receiving the gold pass 
award this year for having com- 
pleted 50 years of service with the 
railroad are the following local 
surgeons: DR. E. A. DOEPP, Blue 
Island, Illinois; DR. W. M. MILLER, 
Cabery, Illinois; DR. P. W. ROWLAND, 
Oxford, Mississippi; DR. F. L. WAKE- 
FIELD, Heyworth, Illinois. 


R. A. V. NASATIR, formerly direc- 

tor of the Division of Industrial 
Hygiene, Los Angeles City Health 
Department, is now a Captain in the 
Industrial Hygiene Service of the 
Medical Corps in the Army of the 
United States. At present he is in 
charge of the medical program of in- 
dustrial plants at Ogden, Utah. 


R. HUGH G. CLEARY, who has prac- 
ticed for some time in Fort 
Madison, Iowa, has moved to Par- 
sons, Kansas, where he will take up 
government duties on the medical 
staff of the ordnance plant there. 


R. STANLEY J. SEEGER, Chairman 
A.M.A. Council on Industrial 
Health, has taken the post of con- 
sultant to the Division of Indus- 
trial Hygiene, National Institute of 
Health. In addition to maintaining 
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Original Merrell Research 
Has Perfected a New, Potent, 


Safe, Non-mercurial Germicide 


HH PRY 


Brand of Cetylpyridinium Chloride 







CEEPRYWN has many advantages in clinical use, including: 






Potent germicidal action in high dilution 


Effective against wide range of organisms 





Active in presence of serum 





Low surface tension—penetrating and detergent 





Low toxicity—no mercury, iodine or phenols 





Safe and non-irritating to tissue 






No interference with healing 







CEEPRYN is offered in three forms, all reasonably priced: 





Ceepryn Aqueous Solution 1:1000—pints and gallons 






Ceepryn Tincture 1:200—4 oz., pints and gallons 






Ceepryn Tincture 1:500—4 oz., pints and gallons 







Write for sample of Ceepryn and descriptive brochure 


THE WM. S. MERRELL COMPANY 


Cincinnati, U.S. A. 










Founded 1828 
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American Association of Railway 
Surgeons 


Officers, 1941-1942 
J. L. CROOK, M.D., Jackson, Tenn. 
President 
HAROLD A. SPILMAN, M.D., Ottumwa, Ia. 
Vice President 
A. J. O'BRIEN, M.D., Ironwood, Mich. 
Vice President 
JOHN J. BRANDABUR, M.D., Huntington, 
W. Va., Vice President 
T. L. HANSEN, M.D., Chicago, IIl. 
Treasurer 
R. B. KEPNER, M.D., Chicago, III. 
Secretary 
Executive Board 
A. R. METZ, M.D., Chicago, Ill., Chairman 
JOHN R. NILSSON, M.D., Omaha, Neb. 
W.J. LANCASTER, M.D., Wilmington, N. C. 
D. B. MOSS, M.D., Palmyra, Mo. 
IRVING S. CUTTER, M.D., Chicago, II. 
HARVEY BARTLE, M.D., Philadelphia, Pa. 





Association of Railway and Industrial 
Physicians and Surgeons of Kansas City 


J. E. CASTLES, M.D., President 

F. A. FEIERABEND, M.D., Vice-President 

RALPH MYERS, M.D., Secretary 

CARL N. LINDQUIST, M.D., Treasurer 
Kansas City, Missouri 

Component Society of the American Associa- 

tion of Industrial Physicians and Surgeons. 





Hawaiian Society of Industrial 
Physicians and Surgeons 


DR. THOMAS KEAY, Pepeekeo, Hawaii 
President 

DR. W. N. BERGIN, Laupahoehoe, Hawaii 
Vice-President 

DR. H. M. PATTERSON, Olaa, Hawaii 
Secretary-Treasurer 

Component Society of the American Associa- 

tion of Industrial Physicians and Surgeons. 





Florida Association of Industrial Surgeons 
Officers 


A. M. BIDWELL, M.D., President 

FREDERICK OETJEN, M.D., President-Elect 

KENNETH MORRIS, M.D., Vice-President 

T. H. ROBERTS, M.D., Secretary-Treasurer 
P. O. Box 425, Lakeland, Florida. 


Directors 
J. W. ALSOBROOK, M.D. 
F. W. GLENN, M.D. 
FRANK D. GRAY, M.D. 
HARRISON A. WALKER, M.D. 


Component Society of the American Associa 
tion of Industrial Physicians and Surgeons. 





Georgia Association of Industrial 
Surgeons 

BENJAMIN H. MINCHEW, M.D., Waycross 
President 

J. W. SIMMONS, M.D., Brunswick 
Vice-President 

Cc. F. HOLTON, M.D., Savannah 
Secretary-Treasurer 


Component Society of the American Assecia- 
tion of Industrial Physicians and Surgeons. 





Maryland Association of Industrial 
Physicians and Surgeons 


DR. HERBERT C. BLAKE, President 
Medical Arts Building, Baltimore, Md. 
DR. HAROLD BOHLMAN, Vice-President 
Medical Arts Building, Baltimore, Md. 
DR. ROBERT F. CHENOWITH 
1127 St. Paul St., Baltimore, Md. 
-Treasurer 


Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Institute of Traumatic Surgery 
Officers 
PAUL B. MAGNUSON, President 
JAMES J. CALLAHAN Vice-President 


ROLAND A. JACOBSON 
Secretary and Treasurer 


Board of Governors 
KELLOGG SPEED ARTHUR H. CONLEY 
J. B. WILLEMS ERIC OLDBERG 


INDUSTRIAL MEDICINE 


WOMEN PLANT WORKERS 
REQUIRE A DIFFERENT 
KIND OF HAND SOAP! 


For Over 17 Years 
Women Have Used 
PAX Granulated Skin 
Cleanser. It Keeps the 
Hands Soft, Flexible & 
Productive. It's Safe! 
1) pH Below 10 
2) No Free Alkali 
} 3) Low Alkahne Seolts 


2042 WALNUT ST DEPT 
ST. LOUIS, MO 


July, 1942 








contact with the state and county 
medical societies, in order to ac- 
quaint physicians with the growing 
importance and demands of practice 
in wholly or partially industrialized 
areas, DR. SEEGER will attempt to 
establish a closer working relation- 
ship between the official industrial 
hygiene units and the medical pro- 


fession. 
—Industrial Hygiene, May, 1942. 


D* ROBERT T. LEGGE announces his 
retirement as professor and 
chairman of the department of hy- 
giene at the University of California, 
Berkeley, with the title Professor 
Emeritus, after 28 years’ service at 
the university. DR. LEGGE was born 
in San Francisco in 1872. He re- 
ceived his degree in medicine at 
California in 1899 and joined the 
university faculty in 1915. He is also 
lecturer on industrial medicine at 
the University of California Medical 
School in San Francisco, and direc- 








Effective 
FIRST 
DRESSING 


CAMPHO-PHENIQUE 


Have Campho-Phenique at hand for 
the cooling, soothing relief it offers 
to the injury that combines minor 
cuts and minor burns. The prolonged 
analgesic, antipruritic, antiseptic ac- 
tion of Campho-Phenique has found 
favor for more than 50 years. Three 
convenient forms: Liquid, Ointment, 
Powder. 


JAMES F. BALLARD, Inc. 


700 N. Second St. St. Louis, Mo. 























Milwaukee Association of Industrial 
Physicians and Traumatic Surgeons 


Officers 
. U. E. GEBHARD, President, 
1332 So. 16th St., Milwaukee 
. GEORGE HOFFMAN, Vice-President, 
7006 = Greenfield, Milwaukee 


. O. A. SANDER, Secretary-Treasurer 
710 we Piankinton Ave., Milwaukee 


Board of Directors 

. H. G. OAKLAND, 

1651 N. 12th St., Milwaukee 
. S. H. WETZLER, 

606 W. Wisconsin Ave., Milwaukee 
. EDWARD QUICK, 

411 E. Mason St., Milwaukee 
. DAVID MEHIGAN, 

231 W. Wisconsin Ave., Milwaukee 





New Jersey Association of Industrial 
Physicians and Surgeons 


Officers 
DONALD O. HAMBLIN, M.D., President 
American Cyanamid Co., 
30 Rockefeller Plaza, New York City 
E. E. EVANS, M.D., Vice-President 
E. I. DuPont deNemours, 
Dye Works Hospital, Deepwater, N. J 
H. IRVING DUNN, M.D., Treasurer 
Merck & Co., 
Rahway, N. J. 
R. G. BIRRELL, M.D., Secretary 
Standard Oil Co. of New Jersey, 
Bayway Refinery, Linden, N. J. 


Directors 

J. M. CARLISLE, M.D 

Merck & Co., i N. J. 
WM. H. McCALLION, M.D. 

General Aniline Co., 

722 Westminster Ave., Elizabeth, N. J. 
CHESTER T. BROWN, M.D. 

Prudential Insurance Co. 

Newark, N. J. 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Michigan Association of Industrial 
Physicians and Surgeons 


Officers 
HENRY COOK, M.D., Flint 
President 


CLARENCE D. SELBY, M.D., Detroit 
President-Elect 


LEON SEVEY, — Grand Rapids 
Vice-P: 

I. DUANE man M.D., Grand Rapids 
Secretary-Treasurer 


Board of Directors 
R. H. DENHAM, M.D., Grand Rapids 
EARL I. CARR, M.D., Lansing 
FRANK T. McCORMICK, M.D., Detroit 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Chicago Society of Industrial 
Medicine and Surgery 


1942-1943 Officers 


CLARENCE W. HENNAN, M.D., Chicago 
President 

JosEPH H. THOMAS, M.D., Chicago 
Vice-President 

FRANK P. HAMMOND, M.D., Chicago 
Secretary-Treasurer 


Board of Governors 
Terms to Expire 1943. 
EmILe C. Duvau, M.D., Chicago 
DwIiGuHT I. GEARHART, M.D., Chicago 
CHARLES DrRUECK, Jr., M.D., Chicago 
Terms to Expire 1944. 
RoLAND A. JAcoBpson, M.D., Chicago 
O. WALTER Rest, M.D., Chicago 
GERALD J. FrTzGERALD, M.D., Chicago 
Terms to Expire 1945. 
THoMAS C. BROWNING, M.D., 
FeELIX JANSEY, M.D., Chicago 
J. DANIEL WILLEMS, M.D., Chicago 


Chicago 
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Don’t Slight the Sight Wound 


OBEY THE FIRST LAW OF FIRST AID 


INDUSTRIAL MEDICINE 


The men in the factory get many more slight wounds than most first 


aid departments ever see. Splinters, scratches, abrasions, little burns and 


cuts—all open the way to infection—but because most of these little 


hurts usually heal without serious trouble, the men think lightly of them. 


Don't slight the slight wound! 


Teach caution — preach prevention. 
Emphasize the importance of prompt 
visits to the first aid room, even for 
trivial hurts. 

Don’t let employees neglect the 
little injury, potentially the most 
dangerous type, because unguarded. 


Obey the First Law of First Aid... 
Fight infection! 


Many physicians choose Unguentine 
for surgical dressings, because it 
combines antiseptic protection with 
pain-relieving qualities. Unguentine 
is antiseptic and germicidal. It stays 
in prolonged and effective contact, 
resisting reinfection and promoting 
healing. 

It eases the pain to a marked de- 
gree. Patients know it—trust it, and 
do not hesitate to come forward for 
treatment, when Unguentine is the 
surgical dressing used. 

Always keep it available in the 
first aid room in pound and five- 
pound tins, or in handy tubes and 
jars. A practical basis for figuring, 
is to order one pound per year, for 
every fifty employees. Where the in- 
cidence of burns is abnormally high, 
double this quantity. 





*UNGUENTINE is modern in its consideration of 
the patient's comfort as well as his well-being. 


1 Unguentine is analgesic and antipblogistic—with 


a soothing local anesthetic effect that quickly 
helps relieve pain in denuded areas of the skin, 
as well as burns. 


Unguentine is antiseptic, germicidal, non-toxic, 
non-irritating, and effective in the presence of 
serum and organic matter. 


Unguentine conforms to the modern concept of a 
pt surgical dressing—neither dry nor wet— 
adaptable to sustained antiseptic yet soothing 
contact with the injured area. 


Sample free to physicians on request 


*Reg. U. S. Pat. Of. 
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Extra pressure 


— but not 


REQUENTLY you need more 

pressure than the regular No. 1 
All Cotton Ace Bandage affords. 
This is the spot for the No. 8 Ten- 
sion Ace Bandage, skin-tone, flat 
edge, with Lastex strands inter- 
woven in the fabric. 


You get the extra pressure of 
pure rubber but you are protected 
by a controlled stretch which does 
not permit unlimited 
tension. Furthermore, 





too much! 


B-D PRODUCTS 


cMade for the Profession 





INDUSTRIAL MEDICINE 






it may be washed repeatedly with- 
out pulling, bunching or prema- 
ture deterioration. 

When extra pressure is indi- 
cated, we suggest that you try Ace 
No. 8 with Lastex. A brief test on 
your own arm will indicate the ten- 
sion required to secure proper 
pressure. 

Sizes: 2, 22, 3 and 4 ins. wide by 
approximately 51/2 yds. 
long fully stretched. 
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Western Association of Industrial 
Physicians and Surgeons 


Officers 
BENJAMIN J. FREES, M.D., F.A.C.S., 
President 
Chief Surgeon, Armour and Com- 


pany, 
Firestone Tire & Rubber Co., 
Los Angeles, California. 
RUTHERFORD T. JOHNSTONE, M.D., 
Secretary 
Director, Dept. of Occupational 
Diseases, 
Golden State Hospital, 
Los Angeles, California. 
J. M. McCuULLouGH, M.D., Treasurer 
Plant Physician, Union Oil Com- 
pany, Oleum Plant, 
California and Hawaiian Sugar Re- 
fining Corporation, Ltd., 
Crockett, California. 


Directors 

Cc. A. WALKER, M.D., F.A.C.S. 

Chief Surgeon, Southern Pacific 
Company, Pacific Lines, Southern 
Pacific Hospital, San Francisco, 
California. 

Rospert T. Lecce, M.D. 

Professor of Hygiene, University 
of California, Berkeley, California. 

PHILIP STEPHENS, M.D. 
1136 W. 6th Street, 
California. 

RODNEY BEARD, M.D. 
Flight Surgeon Pan 
ways, Trans-Pacific 
Francisco, California. 

JOHN D. BALL, M.D. 
Spurgeon’ Building, 
California. 

Executive Secretary, 

ILIZABETH M. CAFFREY, R.N., P.H.LN. 
California and Hawaiian Sugar 
Refining Corp., Ltd., Crockett, 
California. 


Los Angeles, 


American Air- 
Division, San 


Santa Ana, 





Association of Surgeons of the New 
York Central System 
Officers 
B. L. COLEY, M.D., F.A.C.S. 
President 
N. W. GILLETTE, M.D. 
Vice-President 
G. H. MARCY, M.D. 
Vice-President 
H. A. FATHAUER 
Secretary-Treasurer 
Office of Secretary-Treasurer. 
413 LaSalle Steet Station, 
Chicago. Telephone WABash 4200 
Executive Council 


H. M. LONG, M.D. 
Vice-President 


10. Elastic and 
. Packed 
in sealed containers 
. . » Many new uses. 
Booklet on request. 


No. 
Adhesive . . 


B. L. COLEY, M.D., F.A.C.S. 
Chief Surgeon, New York City 
L. A. ENSMINGER, M.D., F.A.C.S. 
Chief Surgeon, Indianapolis 
H. A. FATHAUER 


No. 8. For extra ten- 
sion—with Lastex .. . 
Skin-tone with flat 


No. 4. Skin-tone, pre- 
ferred by women. Mer- 
cerized cotton—flat 
edges. Elastic without 
rubber and washable. 


No. 1. Elastic without 
rubber and washable 
. . » Durable and long 
lasting . . . Cool, com- 
fortable and effective. 


edges . . . Controlled 
stretch and washable. 





Becton, DicKINSON & Co., RUTHERFORD, N. J. 





tor of the Ernest V. Cowell Memorial 
Hospital at the university, Berkeley. 
He is a member of the A.M.A. Coun- 
cil on Industrial Health, and for 
many years has been one of the edi- 
torial associates of INDUSTRIAL MEp- 
ICINE. 


R. LEVERETT D. BRISTOL, Health 

Director, American Telephone 
and Telegraph Company, addressed 
the Hennepin County Medical So- 
ciety, Minneapolis, Minnesota, May 
4, 1942, on “Health and Safety of 
War-Time Workers,” concluding, 
“the health and safety of war-time 
workers and of all workers during 
the important period of post-war ad- 
justment will depend on the united 
efforts of (1) the workers them- 
selves, individually and collectively; 
(2) industrial management and re- 
lated local, state and national com- 
merce, trade and manufacturers’ 
groups; (3) the medical profession 


and allied professions of nursing and 
dentistry; (4) the public health and 
public safety professions, including 
official and voluntary administrators, 
engineers and laboratory specialists; 
and (5) the educational leaders of 
the United States.” 


ANCIS R. HOLDEN, PH.D., has been 

appointed industrial hygienist on 
the staff of Industrial Hygiene 
Foundation at Mellon Institute, 
Pittsburgh. After graduation from 
University of Cincinnati in 1934, he 
was identified with Industrial Health 
Conservancy Laboratories, Detroit, 
on hygiene problems in the automo- 
bile industry. Later he was engaged 
in industrial hygiene with the Safety 
Department of Pittsburgh Plate 
Glass Company for more than five 
years. He will be in charge of in- 
dustrial hygiene surveys of all types 
such as are made by Industrial 
Hygiene Foundation. 


Secretary-Treasurer 
GEORGE P. MYERS, M.D., F.A.C.S. 
Medical Director, Detroit 
F, E. PIERCE, M.D., F.A.C.S. 
Chief Surgeon, Chicago 
HERBERT M. LONG, M.D. 
Chief Surgeon, Pittsburgh 
OLIVER G. BROWNE 
General Claims Attorney 





New England Conference of Industrial 
Physicians 
Officers 

DR. J. NEWTON SHIRLEY, Director 
Arrow Mutual Liability Insurance Co., 
Chestnut Hill, Massachusetts. 

DR. THOMAS L. SHIPMAN, Assist. Director 
Medical Director, General Electric Co., 
West Lynn, Massachusetts. 

DR. J. ALLAN THOMPSON, 
Secretary-Treasurer 
900 Massachusetts Ave., 

Cambridge, Massachusetts 
Board of Directors 

DR. HALSTEAD G. MURRAY 
Dennison Manufacturing Company, 
Framingham, Massachusetts. 

DR. EUGENE F. McCARTY 
Rumford, Maine (Oxford Paper Co.) 

DR. DANIEL L. LYNCH 
New England Telephone & Telegraph 
Co., Boston, Massachusetts. 

Component Society of the American Associa- 

tion of Industrial Physicians and Surgeons. 
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When you record the effectiveness of 


NICOTINE CONTROL 


__less nicotine in the smoke 


N recent months we have received a 
number of reports from physicians 
who recommend Camels to their pa- 
tients. Perhaps you, too, advise Camels 


in cases where nicotine reduction is de- 
sirable. If so, we will be pleased to add 
your experiences to our files. May we 
hear from you from time to time? 








Scientific facts indicate that: 


1. Slow burning produces less nicotine in the 
smoke of cigarettes.* 


2. Increases of as little as 25% in nicotine in- 
take produce profound physiological changes.** 


3. The smoke of slow-burning Camels contained 
less nicotine than that of the 4 other largest- 
selling brands tested—less than any of them— 
according to independent scientific tests of the 


smoke itself! In the same tests, Camel burned 
slower than any of the 4 other largest-selling 
brands tested.* * * 
. > . 

*J.A.M.A., 93:1110—October 12, 1929 

Bruckner, H.— Die Biochemie des Tabaks, 1936 
**The Military Surgeon, Vol. 89, No. 1, p. 5, 

July, 1941 


wkkibid. p. 5 








@ SEND FOR REPRINT of an important contribution to medical literature —““The Cigarette, The 
Soldier, and The Physician,”’ The Military Surgeon, July, 1941—revealing many new angles about 
smoking. Write Camel Cigarettes, Medical Relations Division, 1 Pershing Square, New York City. 


| Cam el — The Cigarette of Costlier Tobaccos 
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INDUSTRIAL MEDICINE 


SURGICAL DRESSING 


for BURNS 








Promotes Rapid Recovery 


Simplifies Change of Dressing 


Minimizes Patient's Discomfort 


Rigidtest SURGICAL DRESSING for local treatment of minot 
burns, abrasions, lacerations and skin irritations 


Composition 


Zinchorodisalicylate decahydrate with 
Boric Acid 


Zn B;CoH:0;; ( H.O) 10 (ZINBORSAL) 


Vitamins A and D (extract of fish liver 

oil), Cod Liver Oil, Lecithin, Glycerin, 

Kaolin, Zinc Oxide and Methyl] Parahy- 

cca in Lanolin-Petrolatum 
ase, 


Excellent results in burn therapy using 
Rigidtest Surgical Dressing in the 
case of V.D. were reported as “rapidity 
of healing, no infection, no abnormal 
temperature, no discomfort during or 


following change of dressing.” From 
other medical experience in treatment 
of burns and industrial injuries with 
this dressing the following may 
anticipated: simplicity of application 
and change of dressing with minimum 
discomfort to patient, rapid recovery 
and return to function. Rigidtest Sur- 
gical Dressing with Zinborsal—a new, 
distinctive complex compound with 
bactericidal properties, cod liver oil 
plus Vitamins A and D in Lanolin- 
Petrolatum base. Supplied in one 
ounce, three ounce and one pound 
jars. Professional sample and litera- 
ture on request. 


RIGIDTEST PRODUCTS INC. 


HE CONSULTING Staff of the 

Dermatoses Investigations Sec- 
tion of the National Institute of 
Health met on April 20-21. Members 
are DR. PAUL A. O’LEARY, Rochester, 
Minnesota, chairman; DR. SAMUEL M. 
PECK, New York; DR. S. WILLIAM 
BECKER, Chicago; DR. HOWARD FOX, 
New York; DR. RICHARD L. SUTTON, 
JR., Kansas City, Missouri, and pr. 
HARRY J. TEMPLETON, Oakland, Cali- 
fornia. Notable among the many 
matters discussed were the defini- 
tions of (1) a primary cutaneous ir- 
ritant and (2) a cutaneous sensi- 
tizer. The staff agreed with the plan 
devised by this section for testing 
new fabrics, finishes, dyes and cos- 











318 W. RANDOLPH STREET, CHICAGO, ILLINOIS, U.S.A 


metics as to their possible skin 
irritating properties before selling 
them to the public. It also endorsed 
the plan of giving a special course 
on occupational dermatoses to derm- 
atologists located in various parts 
of the country, so these physicians in 
turn can teach the subject to derma- 
tologists in their locality and thus 
make available to war industries 
physicians trained in occupational 
dermatoses. Such physicians are 
now badly needed to prevent and 
treat dermatoses—which make up 
approximately two-thirds of all oc- 
cupational diseases— among the 
workers in the war industries. 
—From J,A.M.A., June 13, 1942. 
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American Industrial Hygiene Association 


Officers 1942-1943 


PROFESSOR PHILIP DRINKER, President 
Division of Industrial Hygiene, Har- 
vard School of Public Health, 55 
Shattuck Street, Boston. 


H. H. SCHRENK, Ph.D., President-Elect 
U. S. Bureau of Mines, 4800 Forbes 
Street, Pittsburgh, Pennsylvania. 


DoNALD E. CUMMINGS, Past President 
Director, Division of Industrial Hy- 
giene, Department of Medicine, 
University of Colorado School of 
Medicine and Hospitals, Denver. 


Epcar C. BarRNges, Secretary 
Industrial Hygiene Laboratory, 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pennsylvania. 


THEODORE F. HatcH, Treasurer 
Associate Professor of Industria] 
Hygiene, University of Pennsyl- 
vania Medical School, Philadelphia. 


Directors 
J. J. BLOOMFIELD 
Sanitary Engineer, National Insti- 
tute of Health, U. S. Public Health 
Service, Bethesda, Maryland. 


MANFRED BOWDITH 
Director, Division of Industrial Hy- 
giene, Massachusetts Department of 
Labor and Industries, 23 Joy Street, 
Boston. 


WARREN A. Cook 
Division of Industrial Hygiene and 
Engineering Research, Zurich Gen- 
eral Accident & Liability Insurance 
Company, Chicago. 


KarRL L. DUNN 
Industrial Hygienist, Corning Glass 
Works, Corning, New York. 


J. WILLIAM FEHNEL 
Division of Industrial 
Metropolitan Life Insurance Com- 
pany, 1 Madison Avenue, New York. 


Gorpon C. HARROLD, Ph.D. 
Industrial Hygiene Laboratories, 
Chrysler Corporation, 341 Massa- 
chusetts Avenue, Detroit, Michigan. 


Don D. IrntsH, Ph.D. 
Biochemical Laboratory, Dow Chem- 
ical Company, Midland, Michigan. 


RopertT A. KEHOE, M.D. 
Director, Kettering Laboratory of 
Applied Physiology, College of Med- 
icine, University of Cincinnati, Eden 
Avenue, Cincinnati, Ohio. 


Cc. W. MUEHLBERGER, Ph.D. 
State Toxicologist, Michigan De- 
partment of Health, Lansing. 


REUEL C. STRATTON ? 
Supervising Chemical Engineer, En- 
gineering and Inspection Division, 
The Travelers, Hartford, Connecticut. 


Hygiene, 





American Conference on Industrial Health 
Officers 


VOLNEY 8S. CHENEY, M.D., President 
EDWARD C. HOLMBLAD, M.D. 
t 


HAROLD A. VONACHEN, M.D., Treasurer 

JAMES A. VALENTINE, M.D., Secretary 

Cc. O. SAPPINGTON, M.D., Dr. P. H. 
Executive Director 

ARMOUR G. PARK, Executive Secretary 
28 E. Jackson Boul., Chicago. 


T° provide an organization, not for pecuni- 
ary profit, in which all agencies and socie- 
ties, both medical and lay, concerned with 
the problems of industrial health can hold 
membership and can meet together in con- 
ference for the study, discussion and careful 
consideration of all industrial health prob- 
lems and procedure; to engage in scientific 
research to determine the cause, nature, pre- 
vention and cure of diseases and injuries of 
occupations; to assist in establishing and 
supervising industrial health clincs to serve 
small industries; to establish and maintain 
hospitals which will furnish facilities for the 
care, treatment and study of occupational 
injuries and diseases: to make surveys of 
industrial medical services and recommenda- 
tions for their improvement; to solicit, re- 
ceive and administer funds for any purpose 
that will advance and/or improve industrial 
health; to establish undergraduate and/or 
post-graduate courses in industrial medicine 
and surgery and/or to cooperate with medi- 
cal schools and industries in maintaining 
such courses; and to use all those means, 
which from time to time, may seem wise, 
for the advancement of industrial health. 
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Comprehensive bac- 
teriological reports 
available on request. 
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BARD-PARKER 
FORMALDEHYDE GERMICIDE 


No other solutions combine such 
high GERMICIDAL and SPORICIDAL 
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potency with instrument protection. 
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Bard-Parker Formaldehyde Germicide is an efficient, practical 
and economical solution for the disinfection of surgical blades 
and instruments. Blades heavily contaminated with Staph. 
aureus and covered with dried blood are consistently disin- 
fected within 2 minutes. And it is sporicidal. Within 1 hour the 
spores of B. anthracis (anthrax) and within 4 hours the spores 
of Cl. welchii (gas gangrene) are destroyed. Even extremely 
resistant tetanus spores are killed within 18 hours. Therefore 
instruments should be immersed for not less than 18 hours for 
the destruction of all forms of pathogenes. 

When used as directed, Bard-Parker Germicide will not rust, 
corrode or otherwise damage delicate steel instruments. Of 
primary importance. . . the solution is non-injurious to the keen 
cutting edges of Bard-Parker knives and scissors. 


Ask your dealer PARKER, WHITE & HEYL, INC. 
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9:10 


Subject notified to report for x-ray 





ONALD M. NELSON, Chairman, War 
Production Board; PAUL Vv. MC- 
NUTT, Chairman, War Man-power 
Commission; ROBERT B. PATTERSON, 
Under-Secretary of War; JAMES V. 
FORRESTAL, Under-Secretary of the 
Navy; E. R. STETTINIUS, JR., Lend- 
Lease Administrator, and E. S. LAND, 
Chairman, Maritime Commission, 
have sent the following joint state- 
ment to each labor-management 
committee in the more than 800 
plants which are participating in 
the War Production Drive: “Sick 
and injured war production workers 
lose 6,000,000 work-days’ every 
month. We must save as many of 
those lost days as we possibly can. 
Only healthy workers can put into 
the Drive what it takes—vigor, stay- 
ing-power and the will to win. It is 
your job to fight sickness and acci- 
dents. See to it that every medical 
and engineering means of preven- 
tion is provided in your plant. Make 
it a healthful working place. Help 
the men and women in your plant to 
keep themselves healthy and on the 
job. You can do this by training 
them in health conservation and 
safety as carefully as you train 
them in efficiency. Use your influence 
to see that your community has an 
active public health department; 
enough doctors, nurses and hospital 
beds to care for your workers and 
their families. Your Federal and 
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Shroud Photon Ja 


POWERS RAPID CHEST X-RAY SERVICE 


A widely endorsed Paper Roll 
Method for making group 
radiographic examinations of 
the thorax which conserves 
the subject's time. 


CONVENIENT 


Powerful portable x-ray apparatus is set up 
on your premises. This equipment is capable 











of producing from 125 to 150 14”x 17” full 
size radiographs per hour. Competent at- 
tendants supervise the entire radiographic 
procedure. The Roll Method permits radio. 
graphs to be interpreted quickly by your 
own medical supervisor. 


INEXPENSIVE 


The amazingly low per-unit cost is predicated 
upon the total number of subjects to be 
radiographed within a determinable period 
of time. No investment in equipment is nec- 
essary . . . one price covers the complete 
Powers Service. 


LESS PRODUCTION LOSSES 


An employee need be absent from his occu- 
pational work only 10 minutes or less in 
order to have an exposure made. Based upon 
a personnel of 500 individuals, the total loss 


9:17 
Subject back at work 


state governments are doing their 
part. Make sure your community 
does its part. If your plant is not 
already conducting a sound indus- 
trial hygiene program, write to the 
United States Public Health Service, 
Washington, D. C., for advice. Do it 
today. You can boost production, 
save time and lives if you start now. 
Save a day for Victory.” The com- 
mittees were urged to post this text, 
in large letters, on bulletin boards, 
and to reprint it in plant news- 
papers. 


| ago hundred fifty-nine New York 
State physicians were newly 
authorized during 1941 to practice in 
workmen’s compensation cases under 
the New York State Workmen’s 
Compensation Law. This brought 
the total number of physicians au- 
thorized to practice in workmen’s 
compensation cases to 20,435 _as of 
January 1, 1942. Nearly 14,000 
(13,993) of the authorized physi- 
cians are located in the New York 
City Compensation District. During 
1941 there were 212 medical bureaus 
and laboratories authorized to prac- 
tice in compensation cases from 
which $10,395 in license fees was 
received. During the year 878 physi- 
cians’ and hospital bills, amounting 
to $89,585.76, were disputed and sub- 
mitted to Arbitration Committees 
which made awards on such disputed 










of productive time is equivalent to but 84 
work-hours of one person .. . 
sideration during this period of National 
Emergency. 


Write for comprehensive data 
available on request 


POWERS 
X-RAY SERVICE 


GLEN COVE - NEW YORK 


bills to a total amount of $50,869.81. 
Arbitration assessments as _ pre- 
scribed by the Workmen’s Compen- 


sation Law amounted to $6,186.08. 
—Med. Times, May, 1942. 


AREFUL British studies made dur- 

ing the last war showed that at 
three shell factories men working 
63% hours per week lost 7% of 
their time from sickness. The per- 
centage diminished as the working 
hours decreased, so that when the 
working week was 54 hours the lost 
time was only 4%. In American 
munitions plants where the working 
day was increased from nine to 12 
hours, the rate of absenteeism in- 
creased from less than 6% before 
the hours were lengthened to 9.3% 
during the first year after the in- 
crease and to 12.2% during the sec- 
ond year, thus showing the cumula- 
tive effect of longer hours. The con- 
clusion of the British investigators, 
on the basis of studies during the 
last war and in this war, is that 
more than 60 hours a week leads to 
increased loss of time during work, 
increased absenteeism and _ illness. 
One day’s rest in seven is found to 
be essential, and organized or en- 
forced rest periods, particularly with 
an opportunity to take food during 
the rest period, assist in maintain- 
ing a high output level. 


—From “Industrial Health,” 
Minnesota Med., June, 1942. 








a valid con- 
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The induction of older men into heavy pro- 
duction jobs, and the war-time need of making 
every man-machine-hour produce its utmost 
impose new obligations on the industrial phy- 
sician. The nutritional state of the worker, 
largely disregarded heretofore, bears a direct 
relation to his productivity. 

New Improved Ovaltine presents a compar- 
atively inexpensive means of assuring ade- 
quate intake of specific nutrients, in a form 
readily acceptable to persons of all age groups. 
This delicious food drink provides a goodly 
portion of the daily requirement of proteins, 
vitamins, and minerals. Easily digested and 


rapidly utilized, it proves an effective aid in 


NEW IMPROVED 
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INDUSTRIAL EFFICIENCY 


production schedules. 


Three daily servings (1% oz.) of New Im- 


proved Ovaltine provide: 
Dry 
Ovaltine 
PROTEIN 
CARBOHYDRATE 


VITAMIN A . . 1500 U.S.P.U. 
VITAMIN D. . 405 U.S.P.U. 
VITAMIN B;. . 300 U.S.P.U. 
RIBOFLAVIN . . . 0.25 mg. 
*Each serving made with 8 oz. milk; based on 
average reported values for milk. 






the prevention of undue fatigue, an important 


consideration in this day of ever mounting 


Ovaltine 
with milk* 
31.20 Gm. 
66.00 Gm. 
31.95 Gm. 
1.05 Gm. 
0.903 Gm. 
11.9 mg. 
0.5 mg. 
2953 U.S.P.U. 
432 U.S.P.U. 
432 U.S.P.U. 
1.28 mg. 
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‘9 THE “MIDDLE FIFTIES” AND 


2 KINDS—PLAIN AND CHOCOLATE FLAVORED 


Ovaltine now comes in 2 forms — plain, and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 


Physicians are invited to send for a supply of individual servings of New Improved 
Ovaltine. The Wander Company, 360 North Michigan Avenue, Chicago, Illinois. 
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ITAMIN B, deficicncy in apparently 
normal college students cannot 

be discovered by means of either the 
arm-holding or the breath-holding 
test. These tests may be greatly af- 
fected by psychologic factors, and 
are therefore not reliable indications 
of the degree of muscular endurance. 
——-Conclusions of an article, ““Vitamin 

Bi and Endurance,” by Peter V. 
KARPOVICH, M.D., and NATHAN 


MILLMAN, M.Sc., in New England 
J. Med., May 28, 1942. 


ERTAINLY an adequate appraisal 
of the health of the foot of the 
industrial worker is crying to be 
made. ... The effect of the present 
step-up of production will probably 
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ecially designed to help 
attention to the eye, 





only 4 watts, the Pelton 


Localite projects a full 300 foot-candles 
into your operating field. Yet the Localite 
beam is cool, shadowless and free from 


You see this beam only where it meets 
its object. Your patient may not see it at 
all, even when looking straight into it. 
You operate swiftly and confidently. 

Just see this Pelton Localite at your 
dealer’s. Or write direct to us. 


THE PELTON & CRANE CO. 


Established 1900 
DETROIT, MICHIGAN 





produce more sick feet unless we 
make a_ special effort to guard 
against this eventuality. The worker 
who was able to stand for an eight- 
hour shift of a 40-hour week may 
soon find, if his feet are weak, that 
he will develop sick, painful feet 
when he must stand for 10 to 12 
hours of a 60 or 70-hour week. In 
many of the heavy industries, work- 
ers are required to wear so-called 
safety shoes . . . but no effort is 
made to see that the shoes fit prop- 
erly. Some day foot clinics in indus- 
trial plants will become a general 
practice. 
—Dr. HARRY HEIMAN, Division of In- 
dustrial Hygiene, quoted in New 
York City Mirror, May 31, 1942. 
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BOUT 200 nurses in Michigan at- 
4 4tended a luncheon meeting and 
round table discussion at the A. C. 
Spark Plug Company at Flint, April 
25. This meeting was held in con- 
junction with the annual state 
nurses’ meeting. 


N APRIL, the U. S. employment 

offices made more than 7,500 
placements of handicapped workers 
-—about 2,000 more than in March 
and 3,000 more than in February. 
New York accounted for 1,700 of the 
April placements; Illinois for 1,100; 
Texas for 860; Michigan for 670. 


dustrial Hygienists, Washington, 
C., “expressed special concern 
with two phases of industrial health: 
(1) the health problems created by 
large, sudden influxes of popula- 
tion into war industrial areas, and 
(2) the problem of providing ade- 
quate health services in small in- 
dustrial plants.” 


| pve National Conference of In- 
D 


ADIO FATIGUE,” which comes from 

excessive listening to emotional 
broadcasts of war news, may be one 
of the major mental war diseases in 
America, says a recent editorial in 
American Sociologic Review. Symp- 
toms include “headaches, stomach- 
aches, sugar in the urine, loss of 
sleep, and widespread wastage of 
our most precious national resource 
—emotional drive.” 


T HAS not been demonstrated that 
Vincent’s infection, or “trench 
mouth,” which spread widely among 
soldiers during World War I, is a 
communicable disease. The evidence 
of man-to-man transmission is 
purely circumstantial. It may well 

be a dietary deficiency Cisease. 
—Dr. THEODORE ROSEBURY, bacteriolo 
gist. Sci. News, March 7, 1942. 


EATMENT with sulfonamide re- 

sulted in a remarkable decline in 
the deaths from streptococcal and 
pyogenic infections, but there was a 
slight increase in the number of 
pneumonia deaths in spite of the 
new therapy. The conditions im- 
posed by air raids were thought to 
have affected cases of bronchitis 
and pneumonia adversely, thus coun- 
teracting the beneficial effects of 
the treatment which might other- 
wise have been expected. Deaths 
from peptic ulcer were 28% higher 
for men and 22% higher for women 
in the second year of the war than 
in the 1938-39 period. Among other 
non-violent causes of death which 
showed noteworthy increases since 
the beginning of the war are para- 
typhoid fever, dysentery, diarrhea 
and enteritis, schizophrenia, epilepsy, 
pleurisy, hernia, congenital hydro- 
cephalus and pyloric stenosis (males), 
cancer of various sites, diseases of 
the prostate and rheumatoid arthri- 
tis (males), and pernicious anemia. 
There was little change in the num- 
ber of deaths from diabetes in the 
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WOUND INFECTION 


its prevention and control 


..~ in Gunshot Wounds 


. where the presence of bacterial contamination must 
always be assumed, in addition to the indicated surgical and 
supportive treatment, adequate measures to prevent infection 
are of critical importance. 


Many reports in the literature testify to the bactericidal effec- 
tiveness of Azochloramid in such cases. 


In a recent report on the Treatment of Multiple Shell Wounds 
(Amer. Jour. Surg. Dec. 1941, Vol. LIV, No. 3, pp. 731-2) 
the author states . . . ‘‘The early control of infection in wounds, 
due to the employment of Azochloramid preparations, con- 
tributed to a successful outcome.” 


Azochloramid is used extensively by the Army and Navy 


Trial quantities and comprehensive literature 
sent to physicians on request 


WALLACE & TIERNAN PRODUCTS, INC. 
Belleville, New Jersey, U. S. A. 


DETROIT PUBLIC LIBRARY 
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Research over many years has perfected in one remark- 
able compound an odorless DISINFECTANT, DEODORANT 
and FUNGICIDE—a potent yet safe mercury and iodine 
combination that is STABLE, NON-TOXIC and NON- 


IRRITATING to healthy tissue. 


When MER-KIL PC 15 is used as a disinfectant, it is not 
necessary to rinse off respirators, rubber goods, etc. as 
with many solutions commonly used—thus the sterility is 


maintained for a much longer period. 


It accomplishes the disinfection of these articles without 
the application of heat (eliminates autoclaving) and thus 
plays a part in the longer preservation of usefulness of 
these articles—important in view of the present scarcity 


of rubber. 


MER-KIL PC 15 is readily available, superior to and super- 
Write for complete data and name of nearest distributor 
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MORE EFFECTIVE, ECONOMICAL DISINFECTION OF 
RESPIRATORS, RUBBER GOODS, GOGGLES, ETC. 


Now — accomplished with MER-KIL PC 15 


sedes cresylic acid and chlorine compounds needed for 


vital war production work. 


locker rooms, etc. 


parable germ-killing strength. 


of others. 


MER-KIL PC 15 is ideally suited for use in washing of 
walls, floors, woodwork, toilets and general disinfection 
operations, and may be counted on to destroy pathogenic 
micro-organisms. It is extremely effective in the prevention 
of athlete’s foot and foot infections around shower baths, 


1 GALLON MAKES 100 GALLONS 


of working solution at an approximate cost of 3c per gal. 


THIS LOW COST is far lower than the average cost per 
gallon of other effective solutions on the market of com- 


Let MER-KIL PC 15 prove its effectiveness and low cost 
in YOUR OWN ESTABLISHMENT—as it has in hundreds 
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MER-KIL CHEMICAL PRODUCTS COMPANY 


107 N. Wacker Drive, Chicago, Illinois 


two years, but exophthalmic goiter 
deaths declined greatly in the second 
year of the war. The number of sui- 
cides, especially among women, de- 
clined during the two years. 
From “British Health Trends Dur- 
ing the War,” Monthly Labor Re- 
view, May, 1942. 


¢ ONE great U. S. arsenal, produc- 
tion, by actual count, has been 
pepped up 10%, and accident, illness 
and defects of workmanship due to 
fatigue and boredom reduced to a 
minimum, by a practice old-line in- 
dustrialists never would have per- 
mitted. Thousands of girls feeding 
1,000-pound presses, or shaping cart- 
ridge and shell casings to one ten- 
thousandth of an inch precision, or 
timing fuses to within two one-hun- 
dredths of a second, work there. 
What keeps them fit? Well, say the 
doctors, management granted their 
request for a phonograph and loud- 
speakers to play the newest dance 


tunes while they work! 
—FRANK WELLER, in Newark, N. J., 
Call, May 24. 


N “Drugs and Mental Disease” by 

MERRILL MOORE, M.D., ALICE F. 
RAYMOND, A.B., and M. G. GRAY, PH.D., 
it is said that 19 of the 841 cases of 
mental illness reviewed resulted 
from exposure to gases, and 18 
“from industrial exposure to metals. 
. . » Males predominated among the 
group of cases due to gases and 
metals. This is the distribution that 


might have been anticipated since 
most of the cases were the result of 
industrial exposure and women are 
seldom employed in occupations in 
which these toxic substances form a 
hazard. There were no readmissions 
due to metals and it is probable that 
persons in this group may have been 
better integrated before the onset of 
mental disease than any other group 
represented.” 


A survey in a Rockford, 
Illinois, industrial factory, con- 
ducted by DOCTOR CHARLES U. HILL- 
WEG, reveals that 50% of America’s 
factory workers have defective teeth, 
if the first results of the survey can 
be considered a criterion. The sur- 
vey, part of a program to have 
workers correct dental defects before 
their health becomes impaired and 
their efficiency lowered, is being 
sponsored by the Winnebago County 
dental society. Data derived from 
examination of more than 1000 com- 
pany employees will be used to com- 
pile statistics, which can be used as 
a basis for a national program. Plans 
are now being made in Rockford to 
follow up on all examinations, and 
the additional reports will be turned 
over to the local and national dental 
societies. Although most of the dental 
defects being found by DR. HILLWEG 
are minor in character, they could 
be a contributing factor to poor 
health and thus, to decreased pro- 
duction and efficiency. Should this 





survey, which consists of a full 
mouth x-ray and oral examination, 
reduce only a fraction the amount of 
time lost to production through ill 
health, the survey is playing a large 
part in our national defense effort. 
Each worker is called in for a con- 
ference, and if any defects are 
found, he is advised to consult his 
own dentist, and the x-rays and 
charts are sent to the dentist as an 
aid to him im his service. Each man 
is told the dangers of dental neglect, 
as an effort is made to stress the 
value of regular visits to the dentist. 
Only a third of those workers exam- 
ined make regular visits to the 
dentist—and the dentists are partly 
at fault for this as they do not send 
out regular recall notices. It is im- 
perative, now, under war-time con- 
ditions, that dental health be empha- 
sized as a national defense factor in 


all industrial plants. 
—Oral Hygiene, June, 1942 


NE direct contribution to the war 

effort resulting from the na- 
tional nutritution program has been 
the interest aroused among employ- 
ers in the food eaten by their em- 
ployees. Many employers are con- 
ducting educational programs among 
their employees stressing that their 
health and strength are greatly de- 
pendent on the food they eat. In 
some industrial plants, meals are 
served at less than cost in the 
cafeterias as one way to help em- 
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LO THEM IT WAS A “LIMB” 


N the plush and gilt homes of these mid-Victorians a leg was a 
“limb”, and constipation, “biliousness”, for which the proper cure 
was a strong “physic”. That they managed to survive and reach 


ripe ages is a tribute to their innate robustness. 


Today we have different ideas about what constitutes a good thera- 
peutic measure in the relief of constipation. Physicians the world 
over have adopted Agarol as an evacuant that assures results the easy, 
gentle, yet dependable way. The original mineral oil-agar-gel emul- 
sion, with phenolphthalein, Agarol acts by softening the intestinal 
contents, making their propulsion painless and easy, and at the same 
time supplying the stimulation needed for thorough evacuation. 


If you are not yet acquainted with Agarol, we suggest that you send 
for a free trial supply, addressing your request on your letterhead to 
the Department of Professional Service. 


AG A RO WILLIAM R. WARNER & CO., INC. 
113 WEST 18th STREET, NEW YORK CITY 
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ployees maintain their health and 
efficiency under the added strain of 


the war effort. 
Office of Defense Health and 
Welfare Services. 


:) GEORGIA State Department of 
Health recently created an indus- 
trial hygiene service in its division 
of preventable diseases with Dr. 
LESTER M. PETRIE, Atlanta, as di- 
rector. 


DERMATITIS which does not re- 
spond to a given treatment and 
is steadily becoming worse should 
always be treated with a milder 
form of treatment and not with a 
stronger treatment. In addition to 
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damage of the involved part, strong 
treatment may also disseminate the 
condition and produce sensitivity of 
distant parts. Whenever a derma- 
titis does not respond to a given 
treatment, the treatment and not 
the kind of dermatitis should _be 
searchingly examined as the cause 
of the spreading. 

—D. D. Turnacuirr, M.D., “Indus- 


trial Health,” in Minnesota Med., 
June, 1942. 


ET US consider the attitude of 
labor toward the control of tu- 
berculosis in industry. In the first 
place, industrial workers know all 
too little about tuberculosis. They 
need education and plenty of it. A 





MAGNALITE 


Industrial Medicine’s 
choice for light plus 
Magnification 


On its first showing at the Pittsburgh meet- 
ing of the American Association of Indus- 
trial Physicians and Surgeons, the Magna- 
lite won instant acceptance. No wonder it 
has proved sensational .. . 
perfectly the need for intense illumination 
with magnification. 
and magnification replace the binocular 
loupe with gratifying convenience. 
Aloe Magnalite is equipped with a high- 
quality, fully ventilated alumilite-lined re- 
flector and embodies a fully adjustable 
magnifying lens attached to the rim of the 
reflector. Thus the light can be used both 
as a magnifying light for splinter, foreign 
body and fine suturing work, as well as for 
an excellent general purpose examining 
lamp. The Magnalite is mounted on a fully 
adjustable stand embodying two 
ball-and-socket joints. 
production permits the excess- 
value price of only 


it answers so 


Its brilliant lighting 


The 


Quantity 











SEND FOR ILLUSTRATED CIRCULAR 


A. S. Aloe Co., 1831 Olive St., St. Louis, Mo. 
Sirs: Send me the illustrated circular describ- 
ing the Aloe Magnalite. 
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poll would probably show that a 
majority of them still believe the dis- 
ease is hereditary, that it is a dis- 
grace to the family and that once it 
is contracted, the chance of recovery 
is very small. They buy Christmas 
seals and read that tuberculosis is 
being wiped out through their help. 
Probably very few understand that 
more workers die of tuberculosis dur- 
ing the active working life, 18 to 45 
years, than die of any other disease. 
It exacts its huge toll in the prime 
of life when productive capacity is 
at its height and when resistance to 
disease is, or should be, also at its 
height. Between the perils of child- 
hood and the dangers of old age, 
tuberculosis sneaks in and snatches 


more victims than any other disease. 
—MATHEW WOLL, in Pennsylvania’s 
Health, February, quoted in IJlli- 

nois Med. J., June, 1942. 


SSENTIALS of Industrial Health” 

is the title of the new book by pr. 
C. 0. SAPPINGTON, Editor of INDUS- 
TRIAL MEDICINE, to be published by 
Lippincott in the early Fall. With its 
author qualified by many years’ ex- 
perience as physician, industrial hy- 
gienist, author, lecturer and editor— 
all in the field of industrial medicine 
—this book promises to be the com- 
plete and authoritative text which 
has been long awaited. 


ULLETIN No. 53, U. S. Department 

of Labor, Division of Labor 
Standards, just out, carries the dis- 
cussion of industrial accidents and 
diseases at the 1941 convention of 
the International Association of In- 
dustrial Boards and Commissions at 
Winnipeg, Manitoba. 


COURSE for nurses in industry 

was given this spring at West- 
ern Reserve University, Cleveland, 
Ohio. The 15 weeks’ course was 
offered for credit or without credit, 
as the student desired; classes were 
held from 7:00 to 9:00 P. M. once a 
week. A group of 63 nurses regis- 
tered; most were active in industrial 
nursing, but many were from other 
fields of public health nursing. The 
content was geared to present-day 
needs in industry. A great deal of the 
material requested by the students 
could not be fitted into this sem- 
ester’s work, but will serve as a 
nucleus in building a similar course 
next year. One project of the class 
was a dramatization of a dispensary 
interview, demonstrating the appli- 
cation of principles discussed in the 
course, and stressing the coordina- 
tion of community resources in meet- 
ing the workers’ health problems. 

—DoroTHy L. BerrRY, R.N., Cleve- 


land, in Public Health Nursing, 
June, 1942. 


NOCULATION of 950 out of 1800 

employees in a large chemical fac- 
tory in England, with a mixed anti- 
influenza and common cold vaccine 
containing local strains, is reported 
by M. R. BRADY. Cultures were taken 
from workers suffering from acute 
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3 SIMPLE STEPS INVOLVED IN 


CLINITEST 


THE NEW TABLET URINE-SUGAR TEST 





5 Drops Urine 
plus 
10 Drops Water 











Drop in Tablet © 


That is all... 
TIME—Less Than One Minute! 

DEPEN DABLE-—The CLINITEST Tablet Method employs a modifi- 

cation of Benedict’s copper reduction method, retaining the familiar progression 


of colors from blue through green to orange, indicating sugar at 0%, 4%, 
£07 307 Y. y . 
4%, %4%, 1% and 2% plus. 


Compare with 
Color Scale 


ECONOMICAL— 
Complete set (with tablets for 
50 tests) costs your patient 
only $1.25. Tablet Refill (for 
75 tests) —$1.25. 

Write for full descriptive 
literature. 
CLINITEST Urine-Sugar Test 
and CLINITEST Tablet Re- 
fill are available through your 

prescription pharmacy. 


EFFERVESCENT PRODUCTS, INC. 


ELKHART, INDIANA 





colds and from workers particularly 
susceptible to colds; strains of or- 
ganisms from other sources were 
added to those thus obtained; all 
strains were carefully typed in pre- 
paring the vaccine. The 950 persons 
inoculated, included those subject to 
occasional colds, those unusually sus- 
ceptible to colds, and those who had 
acute respiratory infections when 
inoculations were begun. The latter 
were treated with autogenous vac- 
cines. The dosage for the persons 
particularly susceptible to colds was 
smaller than that for persons having 
only occasional colds; both groups 
were given six treatments. Inocula- 
tions were completed in January, 
1941; the records for January to 
March, 1941, did not show a reduc- 
tion in the number of colds reported 
by the inoculated group, but did show 
a definite reduction in the number of 
days lost from work, 34.1%, as com- 


pared with the uninoculated group. 
The total absenteeism in the factory 
from catarrhal illness in 1941 also 
showed a substantial decrease as 
compared with that in 1940. 


Abs., Med. Times, June, from Am. 
J. Med. Sc.. April, 1942. 


Ww TIMES can make drunkards 
unless people sip cautiously. 
Overworked and nervous war work- 
ers should beware of the relaxation 
offered by an alcoholic drink, since 
alcoholism tends to get a firm grip on 
nervous persons in times of stress 
and tension. Executives, in particu- 
lar, tend to burn themselves out 
under the strain of wartime prob- 
lems. Nervous fatigue, indigestion, 
insomnia—these are the wound 
stripes of civilization. Alcoholic in- 
dulgence aggravates rather than al- 
leviates these conditions. Two per- 
sons out of every hundred cannot 
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take even one drink without danger 
of becoming alcoholics. The other 98 
may not become acute alcoholics, and 
yet may drink enough to make them 
susceptible to gall-bladder and kid- 
ney troubles, insomnia, acute ner- 
vousness, and indigestion. For an 
overworked mind or body there is no 

substitute for rest. 
—A. J. McGee, M.D., Keely Institute, 
Dwight, Illinois. 


-” CONNECTICUT’S larger defense in- 
dustries it has become standard 
practice to have a blood test for 
syvhilis made on every applicant for 
employment. The extent to which the 
Bureau of Laboratories is aiding this 
defense program is shown by records 
kevt for January, 1942, when 5060 
bloods identified as pre-employment 
specimens were received for examin- 
ation. This probably is not the entire 
number since some specimens with- 
out the necessary identification are 
undoubtedly being received. Approxi- 
mately 2% have yielded positive or 
doubtful laboratory tests. These 
figures have not yet been corrected 
for repeat specimens, which are 
taken on most of the doubtful cases, 
but it appears probable that the in- 
cidence of positive tests in this popu- 
lation group will be somewhat larger 
than that in the group of marriage 
license applicants—which shows an 
incidence of approximately 1%. 


—Abs., Pub. Health Nursing, June, 
from Connecticut Health Bull., 
April, 1942. 
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REGRET very much to see (INDUS- 

TRIAL MEDICINE, June, 1942) that 
some of the physicians at the Cin- 
cinnati meeting pronounced in favor 
of lengthening the work week of 40 
hours. The shortening of the normal 
work week to 40 hours has been 
about the only constructive accom- 
plishment of recent years, in my 
opinion. Since the week was short- 
ened, industrial engineers have been 
at work, figuring how to get the 
maximum accomplishment out of the 
40-hour week. By and large, I think 
they have succeeded. However, gen- 
erally speaking, at the present rate 
of work, the men are pretty well 
fatigued at the end of the day, and 
especially at the end of the week. 
Certainly no physician would claim 
that employees could keep up the 
same pace for 50 hours a week with- 
out deterioration. What will happen, 
if the hours are lengthened, is that 
the employees will slow up propor- 
tionately, so that the production will 
not increase, and may even diminish. 
At the same time they will be de- 
prived of their recreation and rest. 
The whole idea is a retrograde step 
from many standpoints, and I trust 
will not be put in effect on any large 
scale. —E. C. McCuLtocn, M.D., 

Plant Physician, Procter & Gam- 

ble, Port Ivory Factory, Mariners 

Harbor, Staten Island, New York. 
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Ls help disseminate this important 
educational information, the Samuel 
Higby Camp Institute for Better Pos- 


Book measures 34 by 6V, inches 
. is attractively printed in 
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ture has prepared, in collaboration ; ; 
Prep : trated with skeletal diagrams. 


with eminent authorities, “Blue Prints 
for Body Balance”—a 16-page ethical 
booklet especially designed for physicians to give their patients. Non-com- 
mercial, interesting and non-technical...it:is easy to read and understand. 


We believe that it will not only inspire more men and women to better 
posture habits—but that it will also encourage those suffering from poor 


body mechanics to seek professional medical advice and counsel. 


You may obtain as many free copies as you wish—simply by writing the 
Samuel Higby Camp Institute for Better Posture, Empire State Building, 


New York City. Or, if more convenient, use the coupon below. 
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JACKSON, MICHIGAN 
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Electrical Activation of Vaporized Ergosterol 


Numerous reports effects resulting from high dos- 
ages of sltraviolet-irradiate i 


Whittier Proces 






The safety and anti-arthritic effectiveness of ERTRON as contrasted to the 
reported toxicity of various preparations of  traviolet-irradiated ergosterol 


have been clearly demonstrated jn many reports from university clinics, ER 





Every report of a large series of cases treated adequately with Ertron has stressed 


both its effectiveness and its absence of serous toxicity ized 
Itisof great ;mportance, therefore, that physicians prescribing ERTRON 

for arthritic patients exercise great care so that another so-called similar 

product ;snot used instead of ERTRON, without the physician's knowledge- Ertr 
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ITH THE first microscope Leeuwenhoek saw objects mag- 

nified 200 to 300 times life-size. The familiar microscope of 
medical school and laboratory shows images that are, at most, 2,000 
times larger than life. Now comes the electron microscope with direct 
magnifications of 10,000 to 30,000 times making possible clear 
photographic enlargements to 200,000 times life-size. There is no 
fine background of experience with the electron microscope, for 
with it objects are seen that are but a fiftieth the size of the smallest 
heretofore visible. But the background will be filled in as new facts 
are uncovered to aid in treating disease. Just now the electron micro- 


scope is contributing to the art of doing things well in research. 
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This magazine is published to promote 
sound thought upon and concerning 
industrial medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests, 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 
On this basis contributions are invited. 
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The Journal of Occupational Diseases and Traumatic Surgery 


The editors will exercise care in check- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 
may be inclined. 


With » which are consctideted “The Industrial Doctor’ and “international Journal of Medicine and Surgery.” 
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The Treatment of Two Hundred Cases of Chronic Arthritis 
—With Electrically Activated Vaporized Sterol— 


R. GARFIELD SNYDER, M.D., WILLARD HAYWOOD SQUIRES, M.D., 
JOHN WILFRID FORSTER, M.D., CORNELIUS HORACE TRAEGER, M.D., 
and 
LEWIS CLARK WAGNER, M.D., 
New York City 


URING the past five years we have been conducting 
D a clinical investigation on the therapeutic effi- 
ciency and the toxicity of electrically activated vapo- 
rized sterol (Whittier process)* in the treatment of 
arthritis. The therapeutic agent referred to is made 
by passing an electric current through vaporized 
ergosterol according to the Whittier method. The 
resulting vapor when cooled is collected and standard- 
ized so that each capsule contains 50,000 units of 
Whittier vitamin D. 

Unfortunately, the medical literature at the present 
time is full of confusing and contradictory statements 
in regard to the value and dangers associated with the 
clinical use of massive doses of vitamin D. These 
statements are so obviously antagonistic to each other 
that one connat help feel that the claims of certain 
writers‘: 5.628 are perhaps somewhat over-enthusi- 
astic, while the claims of others?! who state that they 
did not observe improvement of any kind in their 
cases are probably over-critical and over-pessimistic. 
The truth in all probability lies somewhere between 
these two extremes. 

From a critical analysis of the literature on the 
subject it would appear obvious that there are certain 
inconsistencies in these reports which may in part 
explain the marked divergence in results obtained. 
Most of the reports do not give the reader the benefit 
of knowing the type of arthritis being treated, as they 
did not always classify their cases. The majority do 
not tell how long the arthritis existed in the patients 
prior to treatment. Obviously, it is not fair to com- 
pare the results obtained in old refractory cases with 
those obtained with the early cases which everyone 
appreciates yield easily to almost any type of treatment. 

Some of the writers used several types of vitamin D 
but did not compare and report the results obtained 
with each type. Others only used one type of vitamin D, 
and condemned all types of vitamin D without first 
doing a comparative study using all types, even though 
the investigators knew that some of the other types of 
vitamin D were made by a different method. 





*Ertron: This product was supplied to us for this clinical 
research through the generosity of Nutrition Research Labora- 
tories of Chicago. 





In most instances a different type of vehicle was used 
by different writers, but very little attention was given 
to this fact in their reports. To disregard the possible 
effect of different vehicles in the treatment of arthritis 
leaves an investigator open to criticism, because Dr. 
Lewis has shown that the vehicle used and the mode 
of administration may have an unpredictable effect 
upon the action of the vitamin D in the treatment of 
rickets.%2. 33 

At this point we would like to emphasize that we 
are not in a position to compare our results obtained 
with electrically activated vaporized ergosterol with 
those obtained by other investigators using products 
obtained by other methods. During the past five years 
we have confined all our clinical investigations entirely 
to this one product. We are now planning a compar- 
ative study with products made by other methods. 

In the present investigation we thought it advisable 
to enlarge our series of cases to at least 100 and prefer- 
ably 200, because we appreciated that our previous 
report on a series of 23 cases was too small to enable 
us to draw trustworthy conclusions as to the value of 
this new therapeutic agent. 

In our previous report! we pointed out that at least 
part of the toxic reactions observed by others follow- 
ing the administration of the ultra-violet type of 
vitamin D was in all probability due to the presence 
of toxisterol. This toxic side product is produced in 
small quantities in the preparation of ultra-violet- 
irradiated viosterol. The amount of toxisterol pro- 
duced in this manner must be very small as it appar- 
ently does not have any deleterious effect in the use 
of these products in the treatment of rickets. But this 
small amount is approximately increased by 400 times 
in cases of arthritis, for massive doses about 400 times 
as large as those used in rickets are necessary to 
cure arthritis. 

Apparently in the future much careful clinical and 
experimental research work on animals and equally 
careful human comparative studies will be required, in 
order to correlate the conflicting statements that have 
been made in the past concerning the value of the 
various therapeutic agents containing vitamin D in 
the treatment of chronic arthritis. 
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 D ppenengy the first two years of this study we confined 
our efforts to an investigation of the question of 
dosage of the specific product under discussion. We 
wished to determine the minimum dose we would have 
to give in order to obtain a definite therapeutic result 
without encountering serious toxic reactions. As a 
result of this two years’ investigation we decided that 
it was perfectly safe to start the majority of our cases 
on a dose of 150,000 units or three capsules per day, 
and that we had to give approximately this amount if 
we expected to get therapeutic benefit. 

Having settled that point, during the following year 
we then selected 25 cases and studied them very care- 
fully to see how large a dose we could give without 
serious toxic results in the average case. We decided 
that although a few patients could take as high as 
600,000 units daily for a few weeks at a time without 
serious toxic manifestations, the average patient did 
better if the dose was not raised above 300,000 units 
daily. This small series was reported in 1940 as a 
provisional report.! 

Unfortunately, from the point of view of a statis- 
tical study, we obtained much better results in some 
cases in this series than we expected. When we re- 
ported these cases we were handicapped in proving 
our good clinical results, because we did not have the 
foresight to take photographs and moving pictures 
showing the objective findings at the beginning and at 
the end of treatment. 

As previous writers had stated that the beneficial 
results obtained, if any, from the use of vitamin D 
were only temporary in their experience, we published? 
a one-year follow-up on these same cases to show that 
most of our results obtained had proved to be more 
or less enduring. It is true some of the patients had to 
continue with a small daily dosage in order to maintain 
the improvement, but in most of the cases the improve- 
ment continued in spite of the fact that they had had 
no treatment for weeks and even months. 

We realized however, that a clinical report on the 
results obtained in a group of 25 cases from the use of 
any new therapeutic agent should not be taken as con- 
clusive evidence, because the number of patients in- 
-cluded in the series was not sufficiently large to enable 
one to draw definite and final conclusions. This is 
especially so where the value of a new form of treat- 
ment is going through the controversial stage. We 
therefore determined to extend our investigations to a 
new group of 100 similarly carefully selected cases. In 
this group we tried to use every known method of 
making our report accurate from a clinical, laboratory 
and x-ray point of view. 

In the first place only cases of over two years’ dura- 
tion who had been unsuccessfully treated by some of 
the accepted forms of treatment were selected. Only 
five cases were included in this study whose arthritis 
was of less than two years’ duration, and these were 
selected because of the rapid downward progress of 
the disease, which made them a real test for any 
therapeutic agent. 

We felt that any definite subjective and objective 
improvement in these cases would certainly form proof 
that the therapeutic agent used was of definite value 
in the treatment of arthritis. 


[* THIS clinical investigation we have tried to elimi- 
nate the criticism that the beneficial results observed 
might be due in whole or in part to psychic influences. 
The majority of these patients were recruited from 
our own clinic, where most of the patients included in 
the report had previously been unsuccessfully treated 
by the same doctors. The fact that the majority of the 
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patients gained weight, looked and felt better and con- 
tinued to retain their gain in weight and healthier 
appearance as well as remain free from pain for 
months and even years after the cessation of treatment 
was, it seemed to us, definite evidence that the benefits 
from this therapeutic agent could not have been psychic 
in character. 

During the treatment no other therapeutic agent 
was used except occasional doses of aspirin in some 
cases to relieve pain during the first few weeks of treat- 
ment. In some cases where the pain was severe physio- 
therapy was also used for its temporary ameliorating 
effect. 

The treatment was given by Drs. Squires and 
Forster, but the results obtained, while reported by 
them, were also carefully supervised by the senior 
writer and Dr. Traeger who took the moving pictures. 

In this particular series every case had a careful 
orthopedic examination by a representative of the 
orthopedic staff, Dr. Lewis Clark Wagner. At the end 
of a year’s treatment the cases were again referred to 
Dr. Wagner for a second examination. His independent 
appraisal of the results obtained is included later in 
this report (page 313). 

Finally, for the first time, we instituted in this series 
the use of photographs and moving pictures of the 
cases taken before, during and after treatment. In this 
way we are able to furnish definite photographic evi- 
dence of the exact status of the arthritis in all cases 
before treatment, at the end of six months and at the 
end of the year. 

It was our original intention to wait until we had 
100 such cases concluded over a one-year period before 
publishing a report. Owing to the delay we experienced 
in obtaining just the right type of case for the in- 
vestigation, the study of this group of cases has been 
prolonged over a two-year period. One of our difficulties 
in this study was our inability to obtain cases in a 
short period of time which revealed definite objective 
findings sufficiently pronounced so that we could show 
them clearly in a photograph or moving picture. 

Owing to the fact that we are now at war and our 
hospital staff is rapidly being depleted, we reluctantly 
decided to cut down this report to the 50 cases already 
completed. 

We feel, however, that any definite improvement, 
either subjective or objective, which we can demon- 
strate in moving pictures in this final critically ob- 
served series should be accepted even by the most 
critical member of the profession as definite evidence 
that we were using a therapeutic agent of value in the 
treatment of chronic arthritis and perhaps some of its 
allied conditions. 

We also feel that the exact percentage of improve- 
ment observed in this series is not of crucial impor- 
tance because in our investigations we only accepted 
cases of long standing that had proved resistant to 
other accepted forms of treatment. It should be pointed 
out that we made no attempt to show the value of this 
therapeutic agent when used in conjunction with other 
forms of treatment. This latter point is important be- 
cause, as has been demonstrated in other chronic dis- 
eases, such as gonorrhea and syphilis, a combination of 
therapeutic agents will often give even better results 
than can be obtained by the use of only one agent. 


Ace patient was subjected to the following routine 
examinations at the beginning of treatment, at the 
end of six months and at the end of one year, unless 
otherwise specified in the following list. 

(a) Careful history and complete physical examina- 
tion upon admission to clinic. 
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(b) Complete blood count. 

(c) Blood chemistry, including: N.P.N., sugar, uric 
acid, calcium, phosphorus, phosphatase, total protein; 
sedimentation rate; Wassermann determination. 

(d) Urinalysis. 

(e) X-rays and photographs of involved joints and 
surrounding regions. 

(f) An independent, unbiased orthopedic examina- 
tion before institution of treatment and one year later. 
The orthopedic surgeon recorded the measurements of 
the joints, any limitations of motion, and disturbed 
function of the skeletal parts. 

(g) Motion pictures showing the degree of limita- 
tion of motion, difficulty in locomotion or abnormal 
posture. 

(h) Blood pressure and weight determinations. 

(i) Examination by a staff of specialists before 
treatments, which includes dental, ophthalmological at 
beginning of treatment and one year later, otolaryngo- 
logical, urological, gynecological. If there were any 
signs and symptoms of abnormalities in any of the or- 
gans, these patients were studied by additional spe- 
cialists, such as gastro-enterologists, cardiologists and 
neurologists. 

(j) When 
determined. 

(k) Liver function was studied in 25 cases. 

(1) Gastric analyses were made in 25 cases. 

(m) Gall-bladder visualization in 25 cases. 

(n) X-ray studies were made for calcification in the 
popliteal vessels. The retinal vessels were also studied 
by Dr. Arthur Knapp. 


indicated, basal metabolic rates were 


Osteoarthritis Still's Disease 
Weight 210 Weight 571, 
This picture shows tolerance does not depend upon weight. 
The girl has tolerated six capsules daily for over a year; the 
man has tolerated only one or two a day 
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E. M. Typical case of rheumatoid arthritis. Patient came to 
Clinic with active arthritis in both hands and a sedimentation 
rate of only 9 mm. in one hour 


After the results of the various examinations and 
laboratory work were available, the data obtained on 
each patient were studied at the staff conferences, at 
which time a diagnosis was made and therapy insti- 
tuted. Any abnormal laboratory findings were re- 
checked once a month; more frequently if necessary. 

This series consisted of 26 cases of rheumatoid arth- 
ritis, nine of osteoarthritis, four of Marie-Strumpell, 
two of frozen shoulder, and nine cases in which were 
found evidences of both rheumatoid and osteoarthritis. 


Mode of Administration 


N ORDER to obtain the maximum beneficial results 

from this type of therapy, it is necessary to ad- 
minister it in the largest tolerated doses. This dosage 
naturally varied with each patient. For the average 
patient treatment was started by prescribing one cap- 
sule containing 50,000 units of Whittier vitamin D, 
three times daily. After every three days, the dose was 
increased by one capsule until the patient’s point of 
tolerance was reached. In the majority of cases this 
was six capsules a day, but a few could take eight cap- 
sules a day. In order to have the patient take an ade- 
quate amount of calcium and phosphorus, but with no 
idea of trying to increase the therapeutic effect, the 
advice was to drink one glass of milk after each dose. 


Signs of Intolerance 


Alsnoven most patients tolerated the dose of six 
capsules (300,000 units) per day, in some there 
were mild temporary signs of intolerance, such as 
anorexia, nausea, occasional vomiting and nocturia. 
When the administration was stopped for a day or two 
after these symptoms appeared, in the great majority 
of cases the toxic symptoms disappeared. In no case 
were they serious and in no case were they present for 
over 10 days after the discontinuance of the medication. 
The patient was then given a second starting dosage 
slightly smaller than that which caused the previous 
symptoms of intolerance. This dosage usually was well 
tolerated throughout the remaining course of treat- 
ment, and some later took much larger doses without 
any evidence of intolerance. In our experience with this 
form of therapy we have never seen a fatal result or 
even one case that developed dangerous toxic symptoms. 
During this time 200 cases have been treated with the 
preparation. 
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he CHART I are tabulated the findings in each patient 
prior to, and six and 12 months after, therapy was 
started. (As to each case number, the first line—as 
Case No. 1, 4-17-40—is the pre-experimental date; the 
second line—10-9-40—is after six months of Ertron 
therapy; and the third line—5-21-41—is after 12 
months of Ertron therapy.) 

N.P.N.: There was no significant change in the non- 
protein nitrogen during the course of treatment. This 
is of especial interest since it indicates that no marked 
renal damage occurred during treatment. 

CALCIUM: With the use of massive doses of vitamin 
D in the treatment of arthritis the question immedi- 
ately arose as to whether or not these massive doses 
might cause a hypercalcemia. Certain writers have 
claimed that in their experience massive doses of vita- 
min D did cause a hypercalcemia and that the hyper- 
calcemia was often associated with dangerous toxic 
symptoms. 

It has also been stated that when hypercalcemia was 
produced it often persisted for several weeks even if 
the dose of vitamin D was diminished or discontinued. 

A review of the literature would seem to indicate 
that the majority of research workers who have had 
experience with massive doses of vitamin D are of the 
opinion that the presence or absence of hypercalcemia 
cannot be correlated with the symptoms of intoxication. 

For example, Hathaway and associates’ treated hay 
fever sufferers with high doses of vitamin D and found 
that the presence or absence of hypercalcemia was not 
correlated with symptoms of intoxication or with thera- 
peutic effectiveness. Similar findings were reported by 
Reed and Seed® who used vitamin D therapy in low 
calcium tetany and by Steinberg.” 

Spies and Hanzal'® administered as much as 18 
million international units of vitamin D daily for from 
nine to 25 days to patients about to die of incurable 
diseases. In spite of these massive doses, no symptoms 
referable to the medication were observed, except for a 
rise in the serum calcium to as high as 16.6 mg. per 100 
ec. Even with this very massive dose and with the 
markedly elevated blood calcium, at autopsy they found 
no pathological calcification or other changes which 
they could attribute to the vitamin D. 

Reed* definitely dissociated the toxic reactions of 
vitamin D therapy from the hypercalcemia. He stated 
that the two reactions are distinct and are only inci- 
dentally related. He strengthened this belief by the 
observations that “hypercalcemia” of extreme degree 
may occur without intoxication and that severe intoxi- 
cation to the lethal stage may occur without hyper- 
calcemia. Reed further reported the death of five dogs 
which died with unquestionable symptoms of intoxica- 
tion in which hypercalcemia was never observed. 
McLean*® made similar observations and he stated, 
“Moreover, it is a matter of common observation both 
in dogs and in man that there is no absolute correlation 
between the calcium level and the severity of other 
toxic manifestations in hypercalcemia.” The findings of 
Ross and Williams!! corroborate these views. 

The occurrence of an occasional elevation of blood 
calcium during the course of this form of therapy 
should not, therefore, be taken as an indication of 
toxicity. 

In any discussion of calcium figures it is necessary to 
be sure of the accuracy of the calcium determinations. 
This is a very delicate test and unless it is done care- 
fully by an experienced worker and precautions taken 
to eliminate the possibility of inaccuracies, results ob- 
tained might reasonably be attributed to errors in 
technique. 
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In order to eliminate this factor as much as possible 
our tests were all done by our chief technician, Miss 
Eleanor Walsh, B.A., who has been doing these tests in 
our laboratory for 13 years, and had had several years’ 
personal experience prior to that. She used the Clark- 
Collip method, a modification of the Tisdall method. 
She also set aside a special day for doing theses tests. 
They were always done with a normal control. There- 
fore, we feel that our tests can be depended upon as 
being accurate. All abrormal calcium findings were 
re-checked at least once a month. 

Roentgenologists have repeatedly shown that there is 
a general decalcification and osteoporosis in many 
cases of rheumatoid arthritis. The actual mechanism 
involved in bringing about this demineralization of the 
osseous tissues is not known. Numerous theories have 
been propounded to explain this apparent loss of cal- 
cium but none of them has met with universal accept- 
ance. The serum calcium levels in rheumatoid arthritis 
as well as in osteoarthritis may frequently be above 
normal, although in the majority of cases the calcium 
values fall within the normal range. 

In this series only seven cases showed blood calciums 
of over 12 mgm. at times during the course of one year 
(see Cases 16, 19, 40, 41, 42, 44, 48). Of these cases 
only three showed blood calciums of over 12 mgm. at 
the end of one year (see Cases 16, 19, 41) ; and four of 
these dropped within normal range during the year 
(see Cases 40, 42, 44, 48). Of these seven cases that 
showed evidence of hypercalcemia, three showed no 
toxicity at any time during the course of treatment (see 
Cases 19, 42, 16) while only four cases reported moder- 
ate degrees of nausea, vomiting or nocturia at some 
time during the course of treatment. Fortunately, how- 
ever, these toxic symptoms were all of a temporary 
character and were easily controlled either by decreas- 
ing the dose or by discontinuing all treatment for a 
few days. 

Three more cases had blood calciums of over 12 
mgm. at the end of six to seven months’ treatment 
(see Cases 37, 39, 43). We were unable to report the 
results after one year’s treatment in these cases as 





C. M. 1-10-42—First patient in this Hospital to be placed on 
Ertron. He started this therapy in May, 1935. Prior to this, he 
was in the ward of this Hospital four months and received 
all forms of accepted treatment, with only fair results. He was 
44 pounds underweight. All joints were involved, the hands 
and feet most severely. He could not open his jaw more than 
one-fourth inch. Unfortunately no photographs were taken at 
the time of his admission to the Hospital. These hands, taken 
recently, show that the arthritic condition was very severe. 
This patient took eight capsules daily for 21 months. The dose 
was gradually decreased and in January, 1942, the patient 
was discharged, symptom free 
(For C. M. Back at Work, see page 301.) 
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Chart I—Cellular and Chemical Constituents of the Blood—Continued 
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3-19-41 | 14 
XLI 2.19-41 | 46.2| 100 | 6.3 | 15.0] 2.45|3.08| 6.98| 60 | 3.520) 7.2| 70 | 2] 4 1 48 4-16-41 | 14.5 me 
5-21-41 | 16.9 ph 
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1020-40 |30 | 93 | 3.4|11.0|2.56|4.26|7.82| 94 |4.8001 79] os | 31 | 1 15 | Negative |..........]... 
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CASE C. M. Driving Car, 
January, 1942 


CASE C. M. Back at Work, 
October, 1941 


Case 37 moved to Tucson, Arizona; Case 43 went to 
Detroit to work on a full-time job; and Case 39 was 
considered a failure and was transferred to another 
form of therapy. 

One case (Case 33) had a high blood calcium of 13 
mgm. before starting treatment. Since then it has been 
within normal range for the entire year. 

Where hypercalcemia occurred with or without 
symptoms the drug in most instances was cut down 
at least 50%. 

At the end of the following month the calcium 
determinations were repeated in these cases. If the 
hypercalcemia still persisted, we could invariably con- 
trol this by the withdrawal and complete cessation of 
the medication. In some instances where the patients 
had no toxic symptoms the medication was continued 
in spite of the hypercalcemia. Eventually at some time 
during the period of observation in these cases the 
hypercalcemia for some unknown reason gradually 
disappeared. 

In view of the fact that 43 of our cases had normal 
blood calcium findings and yet many of them reported 
mild transient nausea at some time during treatment, 
we feel that nausea cannot be considered in any way 
to be associated with hypercalcemia. . 

PHOSPHORUS: The phosphorus content of the blood 
also remained constant during the 12-month period of 
treatment. Before treatment was started, the average 
phosphorus level was 3.19 mg. per cent. After six 
months of treatment, it was 3.02 mg., and after 12 
months it was 3.23 mg. The average increase of phos- 
phorus at the six-month period was 0.75 mg. per cent. 
The average decrease was 0.64 mg. 

At the 12-month period the average phosphorus 
increase was 0.41 mg. and the average phosphorus 
decrease was 0.55 mg. 

The data concerning the other constituents of the 
blood are presented in Chart II (pages 302-309). 

SEDIMENTATION RATE: It has been our experience in 
the use of this therapy as well as in our work with gold 
therapy*! that the importance of the sedimentation 
rate as an index of the severity of the disease and of 
the efficacy of treatment has, in our opinion, appar- 


CASE 7. 6-7-40. Before 
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ently been given undue importance in many publica- 
tions. 

While it is frequently true that the sedimentation 
rate gives us some information in this respect, there 
are enough exceptions to this statement to cause one 
to hesitate in using it as a reliable index for diagnosis 
and treatment. As can be readily observed in the fol- 
lowing tables, there are enough cases which show ex- 
cellent results or marked improvement with either 
elevation of the sedimentation rate or practically no 
change in this rate at the end of treatment, and, con- 
versely, cases showing poor results with depression of 
the sedimentation rate, to prompt us to issue the warn- 
ing not to rely too much on this test as an accurate aid 
to either diagnosis or treatment. It is our belief that the 
chronicity of the disease may play some part in the 
variations of the sedimentation rate. In acute infec- 
tious diseases the sedimentation rate is sharply ele- 
vated and as the acute phase subsides the sedimentation 
rate falls. 

Perhaps it is too much to expect these same phe- 
nomena to occur in the chronic constitutional diseases 
such as arthritis. 


SEDIMENTATION RATES* 


Number of sedimentation rates 
which were up 5 or more points 
at end of one year 


Results 
9—Good 
3—Fair 


19 3—Slight 
2—Very slight 
2—Unimproved 


Kesults 
-Good 


Number of sedimentation rates 
which were up less than 5 points 3- 
at end of one year 
3 
Results 
6—Excellent 
7—Good 
20 2—Fair 
4—Slight 
1—Unimproved 
*The above estimate does not include the eight cases 
which could not be followed for the full year. 


Number of sedimentation rates 
which went down at end of one 
year 


After 10 years’ experience with this test which has 
been performed in every one of our private and clinic 
cases, we feel that although it is an interesting test to 
follow, the average clinician would do much better to 
depend upon a careful clinical evaluation as to the 
progress of the disease. 


Gastro-Intestinal Function 


N VIEW of the fact that we admittedly do not have a 
scientific explanation for the way in which vitamin D 
acts either in rickets or in arthritis, we thought it might 
be interesting and perhaps well worthwhile to make a 
functional test of the gastro-intestinal tract, liver and 


CASE 7. 3-25-41. After. This patient is a wa‘tress, and, as 
the photograph at the left shows, she was unable to close her 
hands sufficiently to carry dishes as her work requires 


(For Case 7 Back at Work, see page 310.) 
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Extent of Foci of Infection Course Before Previous 

Classification Involvement Ertron Therapy Therapy Response 

Dental E.N.T. Tonsils Genital Others 
Rheumatoid Hands, knees, feet || Negative Sinuses; nega- | (1938) tonsil- | Erosion of cer- Rapidly pro- | Vaccine, gen- | None 
and wrists tive lectomy vix (treated)— gressive eral, private 
relaxed perin- doctors tempo- 
eum (treated) rary re 
lief 

Infections All joints involved || Five teeth e ex- | Sinuses; ques- | (1939) tonsil- | E nlarged retro- Gradually pro- | Iron injections, | None 
including fingers, || tracted; hassix | tionable lectomy flex uterus gressive vaccines, phys- 
wrists, both knees infected teeth iotherapy, 
and ankles diet, gold 

Rheumatoid Both hands, wrists, Bone resor Negative (Childhood) Menopause Rapidly pro- | Sulphur baths, | None 
feet and knees tion fone @ tonsillectomy ; (three years | gressive vaccines, medi- 

out infected; again ago) cation 
removed (8-19- 
40) 

Rheumatoid Entire body in- || Few remaining Negative (1928) tonsil- (1920) hernio- | Gradually pro- | Paraffin baths, | None 
voly — hands, |} teeth prob- lectomy tomy gressive. Pa- | vaccines, phys- 
wrists, shoulders, || ably infected (1912) appen- | tient unable to | iotherapy 
spine, knees, ankles dectomy walk (in wheel- 

(ankylosed knees, chair) 
arms and right 
shoulder) 

Rheumatoia Entire body in- || Edentulous | Negative 4-26-40 tonsil- | Negative (25 years ago) | Gradual! Vaccine, hos- | None 
volved; bedridden || 314 years ago lectomy appendectomy | spreadin a A pitalization 
five months ridden 

(16 years ago) | months 
mastoid 

Osteoarthritis | Pain in all joints of || (20 years ago)| Negative (Ten years ago) | (1937) hyster- | (Six years ago) | Progressive | Hospitalized | None 
body, especially bad || edentulous up- tonsillectomy ectomy mastoid ankylosis four years ago 
in both hands; pro- || per jaw 
gressive ankylosis (Six years ago) Negative (21 years ago) | Hands progres- | Vaccine, diet 

edentulous laparotomy sively worse for 
lower jaw thrombophle- | past year 
tis 
Rheumatoid “Both: shoulders, Negative Negative (12 years ago) | Adnexa nega- | (2-1-40) thy- | Progressive; | Physiotherapy | None 
(R.G.8.) hands and knees tonsillectomy | tive; cervix | roidectomy moderate _bi- 
: negative slightly eroded lateral synovi- 

Infectious uterus retro- tis of knees 

(W.) ve! 

Rheumatoid Hands, knees, feet, || Edentulous | Sinuses; clear | Tonsils ques- No operations | Slowly progres- | No record of | Very 
wrists, hips, ankles || three years tionable sive through- | previous ther- | little 
and metacarpal ar- || prior to ad- out joints of | apy 
ticulations mission into body. Compli- 

Clinic cated by high 
uric acid, syno- 
vial changes, 
decalcification, 
subluxation 
and dislocation 
of bones 

Marie Ankylosis of spine Three dead | Sinuses; nega- Enlarged cryp- | Prostatic Progressively | Osteopathy, | None 

Strumpell teeth present | tive tic caseous ton- | smear —- shows worse for three | chiropractor 

and suspicious sils removed | many WBC months prior 
after admis- | and clumps; to admission 
sion to Clinic | genitals nega- into Clinic 
but anaes tive 
medication was 
started 

Rheumatoid | Fingers, wrists, el- || Edentulous Nose — nega- | Negative Negative Spreading Vaccines, hos- | None 

(chronic) bows, hips, knees, tive, sclerosis : pitalization, 
ankles and arms. of tympanic private doctor 
Marked atrophy of mem 
muscles of arm and 
forearm 

Rheumatoid | Involves spine, el- || Upper left in- | Hasziness of | (1938) tonsil- | Negative (1939) Appen- | Rapidly pro- | Vaccine, bee | None 

(R.G.8.) bows, wrists, knees, || cisor extracted | right lectomy dectomy gressive venom, private 

: shoulders; pain in || (5-22-40) throughout doctor, physio- 

Infectious | all joints; marked y —resist- | therapy medi- 

Ww.) synovitis in both ant to treat- | cation 
knees ment 

Rheumatoid All joints involved || Edentulous Sinuses; nega- | (1936) Tonsil- | Negative (1920) Appen- | Onset gradual; | Vaccines, diet | Body 
—shoulders,elbows, tive lectomy dectomy progress rapid | physiotherapy | pains 
wrists, fingers,knees, medication 1m- 
ankles and hands (1938) double »roved 

pneumonia ut 
should- 
ers & 
hands 
’ did ast 

Osteoarthritis | Severe pain in all || All teeth but | Sinuses; nega- | (Five yearsago)| Ligaments of | (Treated) vari- | Onset followed | Medication, None 
joints of right leg, || two removed | tive tonsillectomy uterus shorten- | cose veins (144 | childbirth; vaccine, phy- 
slight involvement |} five years ago ed—one ovary | years ago) ap- | progress slow | siotherapy, 
of left leg; cannot with fibroid re- pondocteny until past two italization, 
bend knee; definite moved fifteen allbladder | years, now | visits to chiro- 
evidence of synovi- years ago drained but | rapid practor, 24 syl- 
tis of right knee not remo van electric 








5-29-4 


+ 5M 


5- 8-40 


4-24-40] 


6-12-40) 





5-22-40) 


os @ean me 
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OBSERVATION THROUGHOUT COURSE OF ERTRON THERAPY 





Therapy 


Weight 





Initial 


Interval 


0! Final 
Months 








General im- 
provement 


7 mos. 


113% 


19 mos. | 121 


Subjective Changes 


‘Good general condition; di- 
minution of pain in hands 





Imo 
General im- 
provement 





2 wks. — 
Great im- 
provement 


Taken one 
month; then 
stopped for 


2% months, 


reinstated 1 
yr. 3 mos. 





2 mos. 
Improve- 
ment in 
shoulders 
and arms 


1 yr., 5 mos. 





1 mo. 
Diminution 
of pain. 

2 mos. 

Knees and 
hands defin- 
itely improv. 


Unable 





40| 1 mo. 


Marked di- 

minution of 
in; slept 
etter 





3 wks. 
Marked re- 
lief 





1 mo. 

Much strong- 
er; 2 mos. 
less swelling 
definite 





2 mos. 

Definite im- 

provement; 

relaxation of 

muscles in 
ck 


1 yr., 4 mos. 





16744 





Improved neral « cenditien: 
more ald 





eel hair 


Great diminution of pain in 
left hand, left shoulder, knees 
and feet. Still has some pain 
in right hand 


Increased swelling in left hand 
when medication stopped; 
feels better when taking 
Ertron; able to move hands 
to mouth 


Improved sense of well- being: 
general diminution of pain in 
all joints 


Definitely improved sense ¢ of 
well-being. Marked diminu- 
tion of pain in hands 


Disappearance of pain; in 
good general condition. Back 
to work as waitress—symp- 
tom-free 


Disappearance of pain in feet; 
disposition much improved; 
increased sense of well-being; 
some pain in left arm at night 


Feels considerabl better ; can 
now go to work; formerly had 
great difficulty in getting out 


of bed ; good general condition 





Patient has received a marked 
tonic effect from Ertron 





1 mo. 
Gained four 
pounds; def- 
inite im- 
provement 


1 yr., 5 mos. 


Marked improvement in sense 
of well-being; right hand al- 
most perfect; no pain 








Shoulders have loosened up; 
stiffness has decreased; in 
good general condition 


Objective Changes 


Diminution of swelling about 
hands 


Good range of m motion of left 
hand; index finger stiff; right 
wrist shows some synovial 
thickening ; thumb of left hand 
slightly limited in motion 


Marked diminution of swell- 
ing in left hand and greater 
range of motion; right hand 
some better; improvement in 
left shoulder, knees, feet; can 
almost make fist 

Diminution of swelling in 
wrists 


Movements of cervical spine 
and shoulders free. Much 
more motion in fingers. Ankle 
movements free 


M arked improvement in right 
wrist; now has full range of 
motion with a little limitation 
of 2nd, 3rd and 4th fingers. 
Can make fist; no restriction of 
flexion; left hand and wrist 
slightly limited in motion 
Can raise arms and bend | 
knees 


Now has full range of motion 
about both hips. Very little 
synovial thickening about 
both knees. Diminution of 
swelling of ankles 


No tenderness about “epinal 
articulation; no muscle spasm. 
Can do moderate exercise 
without ill effects 


Slightly less soft tissue well- 
ing of right elbow. Move- 
ments of Lise fairly free 


Diminution of swelling of soft 
tissues of wrist, right hand, 
knees and _ interp alangeal 
joints; can open mouth almost 
to normal ; great improvement 
in appearance; spine straight; 
gets on and off table easily 


Slightly less synovitis of left 
knee; hip movements normal ; 
right knee has more motion 






































Passenand sense of wa pains: 
ess nervous; “improved alto- 
ther” 





No deformities except some 
interphalangeal joint swelling; 
can walk up and down stairs 
much better 
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Clinical Summary 


Last seen 7-1-41; no Ertron 
for eight months prior to this 
date; symptom-free 


Moderate improvement clin- 
ically; gained nine pounds; 
generally improved sense of 
well-being 


At end of year, patient is much 
better than at onset of treat- 
ment. Left hand is a great 
deal better and left shoulder, 
knees and feet also greatly im- 
proved 


This was a very hopeless case, 


came to Clinic in wheelchair. 
Had ankylosed knees, arms 
and shoulders. Now able to 
feed himself, After six months 
developed a lot of indigestion; 
dosage irregular from then on 


Patient moderately improved; 


much more motion in fingers; 
able to walk much better 


Patient moderately improved 
although no demonstrable 
changes in x-ray studies 


Back to work as waitress and 
apparently symptom-free. No 
medication in four months, 
Patient greatly benefited by 
Ertron therapy 


Func tional improvement al- 
though objective signs of 
hands are unchanged 


Although no differe pnces no- 
ticed in x-ray studies; patient 
is moderately improved and 
apparently can do usual 
amount of exercise, such as 
swimming, cutting down 
trees, without any 1!! effects 


Patient has apparently re- 
ceived a marked tonic effect 
fron Ertron. Note —After one 
and a half months patient de- 
veloped nausea and polydipsia. 
With doses over 50,000 units 
daily, nausea and anorexia 
occur. 


Patient shows gain of 379 
pounds in weight and is 
markedly improved mentally 
and physically. Good results 
to date 


Objective signs and 
studies show little change 
however, patient is now able 
to ride five hours in bus; form- 
erly unable to ride 15 minutes 
without tiring 


x-ray 


Clinically im mproved; , enjoyed 
vacation; no E.rtron necessary 











Slight im- 
provement 


Good 


Slight im- 
provement 


Excellent 
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Chart I]—Clinical Data 
————— = = —=— 
CHARACTERIZATION OF — 
ARTHRITIS OBSERVATION PRIOR TO ERTRON THERAPY 
Ert 
| = 
| | 
Case Dura- | Extent of Foci of Infection Course Before | Previous Date 
No. | Sex|Age| tion Classification | Involvement ——_— —— —— - —___—— — Ertron Therapy Therapy |Response 
| Dental E.N.T. | Tonsils Genital | Others | 
a P ane . _ } on emia —_ peer tmen — 22-4 
XIV M | 42 | 25 yrs. | Marie— Pain in back of | Dead teeth | Sinuses_ clear (1920) tonsil- | Negative Gradually and Vaccine, “diet, Nor ’ 
T104 Strumpell neck; stiffness in || present; com- | except increas- Come steadily pro- | physiotherapy 
shoulders, knees | plete dental ex- ed density of gressive. 
| amination not | right maxillary” | 
| available | in 1936—opac- | At fifteen had | 
ity of ethmoids, rheumatic fev- | 
| sphenoids in- er involving | 
| volved knees, ankles, 
| heart,shoulders | 
- $$ |—_——— =— - ——— el 5-22-4( 
XV F | 56} 5 yrs. | Osteoarthritis | Spread from knees || Edentulous | Ears negative; (1934) tonsil- _ Pelvis negative | Progressive; | Hospitalized, | Non 
252 (R.G.8.) into all joints | sinuses clear lectomy Gall bladder | slight degree of | physiotherapy, 
| Rheumatoid | removed—1939. | synovitis in | medication 
(W) | } (Eight years | right knee 
generalized ago) Excision | 
and osteoarth- | of pigmented | 
ritis of right area on left leg | 
| knee - 
~ — —_—|— a nn 5-22-40 
XVI F | 54 | 7Zyrs. | Rheumatoid | Wrists, hands, || One impacted | Sinuses nega- Tons sils ‘prob- | Small cyst in Slowly progres- | Hospitalized None 
T105 | knees, fingers, an- || and one de- | tive able source of right labia; sive through- | 
kles and feet | vitalized tooth | infection | Bartholin cyst out body 
} possible focus 
| | of infection 
— — = a oe ——EE7~ _ ~ ~ . 5-15-40 
XVII F | 60 | 5yrs. | Osteoarthritis | Right shoulder, || One-half. ‘teeth Negative Tonsillectomy T umor of | (28 years ago) | Rapidly pro- | Hospitalized, | Mod- 
W190 (R.G.8.) M hands, knees and || removed, wear- uterus Renal calculi | gressive | vaccine (five | erate 
Rheumatoid | spine , ing plates, ex- 30 years ago | Liver function | throughout | years ago) 
(W) amination neg- hysterectomy diminished; | body 
| ative except for x-ray of gall | 
- gingivitis and bladder shows 
: much resorp- chronic infec- } 
tion of bone tion; leg shows 
recession about signs of Paget's 
all teeth Disease —_ 
“ i ST oe ———_—_—|—— ——_——_—— —_——— ——|— ——|— —\—— 5-22-40 
XVIII | F | 40 | 9 yrs. | Osteoarthritis | Spine, knees, hands Negative Sinuses nega- | Tonsillectomy | Cystocele neg- | Ten years ago | Slowly progres- | Private doc- | Tem- 
ZA7 numbness of legs tive ative Gall bladder | sive through- | tors; medica- | porary 
removed; ap- | out body. Pain | tion, baths | 
pendectomy; | much more se- | 
right finger left | vere during | 
hand partially | pastfew months | 
amputated fol- 
lowing low- 
grade infection 
“A §- 7-40 
ee —o — aw Es — — —_ = 
XIX | M | 67 | 25 yrs, | Goutormixed | Shoulders to fingers Edentulous (45 years ago) | Enlarged and | Prostatitis (Eight years | Pragrenive Vaccines, pri- | None 
8502 type (R.G.S.) | and from knees to nose operation | cryptic; infect- | ago) hernio- | | vate doctors, 
Gout (Trae- | feet involved ed tomy ; Deform- | medication 
ger) ‘ | ity of septum | physiotherapy 
Rheumatoid | producing par- j 
(W.) | | tial blockage | | 

—__|—_|—_|——_+- - — | —__ $$} ——____—_— | ——_—~— ———— - 6-12-40 
XX M | 59 | 6 yrs. Rheumatoid Both shoulders, || Edentulous (16 years ago) | Tonsils suspi- | Cyst of epidy- Varicocele | Progressive,»s- | Private doc- | Tem- | 
A110 (R.G.8.)} (W.) arms and hands, operation on | cious mus. Prostate | pecially for | tors, vaccine | porary | 

3 yrs. Osiaoarthritis fingers, wrists nose. enlarged and | past six months | physiotherapy | relief | 

(W.) (W.8.) Sinus infection tender in- | | | baking 

Mixed creased WBC f 

(R.G.8.) | 

ee ee = ee Ses See = ae See 6-19-40) 

XXxI M | 57] 3 yrs Rheumatoid Wrists, fingers, || Edentulous Sinuses nega- | Suspicious Negative No eperations | Progressive, | Medication None | 

H202 spine, knees, ankles tive pain much | 
and feet more severe 

six months ago | 

— poens = = — = ——— ——————— —|—_——_ - ——__—_—_—— — 6- 4-40 
XXII | M | 42 aha yrs Osteoarthritis | Ankles, heels, knees || Negative Negative (1935) tonsil- | Enlarged pros- Gradually pro- | One complete None 
J32 (R.G.8.) (with spur forma- lectomy tate; increased | gressive | course of gold 

9 yrs. tion — requires a number of sodium thiosul- 
(W.) fusion). Unable to WBC — this | fate; complete 
rise from sitting probably due | course of api- 
position to infection |} cosan | 

apooes — - — .-——||—-— ———_—_—--—_}— —_— ———E7~ —_—_—_—— ——— -— : - 6-26-40 
XXIII | F | 28 | 10 yrs. | Rheumatoid Wrists, shoulders, (1932) ) edentul- Post-nasal | drip | Show slight | Negative (1930) goiter Progressively Vaccine, pri- | None 
036 knees, ankles, toes, || ous sinuses nega- | amount of pus operation worse | vate doctors, 

fingers — all joints tive | | paramon and 
of body; synovitis | subenon, gold, 
in right knee physiotherapy 
haliver oil. Ex- 
| posure to sun 
increases stiff- 
| ness. 

——|— ———|—_—_—__— =. — - —_ _ —_ — — 6-12-40 
XXIV | F 8) 6 yrs. Osteoarthritis Left shoulder, right Five infected | Sinuses nega- | June (1940) Uterus third Gradually pro- Private doc- | None | 
P162 hand, hips, knees, || teeth; only one | tive tonsillectomy degree retro- gressive tors, vaccines 

feet, arms, neck and extracted version 
back | 

—+ -—|~ - $$$ | ——_______ a tacaaniia eS eS a _ 7-17-40) 
XXV | M | 54/ 10 yrs. | Infectious | Right side of neck, | Negative Sinuses ques- | (Four weeks | Chronic pros- | (36 years ago) | Progressive; | Private doc- | None 
B288 with psoriasis | right shoulder, both tionable but | ago) tonsillec- | tatitis operation . became very | tors, medica- | 

hands, knees and | proved nega- | tomy (cleanly hemorrhoids. painful and | tion, physio- 
back Well ad- tive by x-ray removed) parts swollen | therapy, two 
vanced case of psor- Rectal exami- | in Sept. 1937. | series of gold 
iasis (both legs) nation negative | Pain and burn- | injections 
| | ing sensation 
| in knees mark- 
j | 
| ‘ = 


sponse 


One 


fone 


one 


ne 


ne 


i€ 
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OBSERVATION THROUGHOUT COURSE OF ERTRON THERAPY 


Page 





Ertron Started 


5-22-40 


| 
| 
| 
| 





1 mo. 
Improved 
sense of we!l- 
being 


Imo. 
Less pain in 
legs 





1 mo. : 
Less pain, | 
General im- | 
provement, 
more motion 


Duration 
Ertron 
Therapy 


, 4 mos. 








$-15-40 


1 mo. 
Tonic effect 


1 yr., 5 mos. 





8 7-40 


6-19-40 


6- 4-40 





6-26-40 


4mos. 
Definite im- 
provement 


1 yr., 5 mos. 





1 mo. 

Less pain 
and stiffness 
in neck and 
fingers 


2 mos. 
General im- 
rovement; 

eels Strong- 

er, mos. 
im rk rove- 
ment in joints 
2 wks. 
Definite im- 
provement 


4 mos. 
Joints _bet- 
ter; less 
swelling 


1 yr., 2 mos. 


1 yr., 4 mos. 


1 yr., , 4 mes. 





1 mo. 

General im- 
proved sense 
of well-being 


1 yr., 4 mos. 





1 yr., 4 mos. 





7-17-40 





1 mo. 
Psoriasis im- 
proved 


1 yr., 3 mos. 


Average 


Daily 


Ww bitter | 
Vit. 


= we 
400. "000 | 


300,000 


150,000 | 


to 
300,000 


300,000 


300,000 


300,000 


200,000 


150,000 


300,000 






































Weight 
| 
ron 
Initial Final Net 
‘| Months Change 
| Nor rec lord 
18144 | 15 mos. | 17644 | — 454 
13614 16 mos. | 137 + % 
| 
13154 | 18 mos 129 — 234 
2031 | 12 mos. | 179 | —24%4 
148 13 mos. | 151'9 | + 3%, 
178 2 yrs. 191 +13 
8 mos. 
1119 | 16 mos. | 126 +14, 
177% 69 yrs. 1s4 + 64 
120°, | 14mos. | 13344 | +12! 
1274 | 4 mos. 131 + 3% 
137 32 mos “167 +30 
| 
} 
| 
| 
| 
| 
| 








| Diminished pain; general im- 
|| proved sense of weli-being 


improved ; 


| General 





Subjective Changes 


Has gained weight; improved 
| sense of well-being; move- 
ment of neck freer; feels ar- 
thritic process definitely ar- 
rested with positive signs of 
improvement 


fingers diminished; 
improved sense 


Pain in 
knee better; 
of well-being 


| Can walk better; slight gen- 
eral improvement 


\ 


Lost 24'4 pounds; somewhat 
patient says she 
has no complaints to-make 


| Considerable improvement ; 
| can walk better; general sys- 
temic improvement 





systemic improve- | 
ment. Can go back to work as 
cutter 


(12-21-40) Feels fine; wants to 

return to work 

(3-26-41) Back to work full 

time after 22 months disabil- 
| ity; works every day 


Improved general condition 


| Has no pain or discomfort. In 
| good general condition. Can 
do all her work 

Moderate improvement; oc- 


casional stiffness about neck 
| and shoulders 








Objective Changes 
i 
| 
Improved posture; neck move- 
ments freer 1] 


Much more motion and less | 
deformity in affected knee. 
Can walk 10 blocks 


Decrease in swelling of index | 
finger on left hand. Can make 
fists fairly well. More motion 
and movement in fingers 


X-ray studies show less syno- | 
vitis in left knee and less 
swelling of soft tissue in hands 


Decrease in swelling of knee 


Neck improved. Some dimin- 
ution in swelling of right 
wrist, left knee, both ankles. 
Cervical spine freely movable. 
Able to make fist 





Can close hands; make fists 
with both hands. Decrease in 
swelling of right wrist; wrist | 
movements free | 


Swellings gone; can make fist ; 
good grip; no increased heat 


Has limited motion and 
swelling of ankles. Only 
operation can correct this. 
No characteristic evidence of | 
arthritis about fingers 


Hands not swollen; hes mined 
weight. No deformity of 
hands. Free movement of 
hips, knees and ankles 


Slight decrease in swelling of 
left knee and ankle 





Neck better and some im- | 
provement in all involved | 

joints; psoriasis slight'y im- 

proved 


| feels arthritis definitely 
rested with definite signs of 


| deformity 


| Forty 
| basal metabolism —20. 


No complaints; 
} run.” 


Clinical Summary 


1iCan now play golf; improved 


Patient 
ar- 


signs of well-being. 


improvement 


Much more mation and less 
in affected knee; 
less pain in fingers; general 
signs of well-being 


More motion ‘end | movement 
in fingers. Patient says “she 
feels 50°% better" 


X-ray studies show less syno- 
vitis in left knee and less 
swelling of soft tissues of hand 


pounds overweight, 
Im- 
“74 intermittent.Weak 
eet may account for some 
pain in back 


Necessary y to wear bandage or 
right foot will become swollen. 
Feet the same until proper 
shoes obtained. Colchicine gr. 
1/100 every two hours till 
nauseated (11 doses) had no 
effect. Patient says he “is 
considerably improved" 


Could not work because of in- 


ability to use hands. Now 
able to work as cutter 
No medication since 5-28-41 


“could almost 
Great improvement 
no recurrence of symptoms 


| Patient great tennis player. 
| First noticed pain in knees 
| playing. 


Patient claims he is 
feeling better and wishes to 
stay on Ertron therapy 


Complete recovery. Patient 
states when medication sus- 


| pended there was slight re- 


currence of pain and swellin 
in fingers. This disappearec 
when dosage was resumed 


less pain on movement of 
joints 


All iavelved joints somewhat 
improved; working at present; 


follow-up impossible 


305 


i] 


Fair 





Fair 


Stight im- 
provement 


Slight im- 
provement 


Slight im- 
provement 





Excellent 





results 


Fair 


Excellent 





Very slight 
improve- 
ment 
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Chart II—Clinical Data 
CHARACTERIZATION OF 
ARTHRITIS OBSERVATION PRIOR TO ERTRON THERAPY 
Er 
Dura- Extent of Foci of Infection Course Before Previous 
Age| tion Classification Involvement Ertron Therapy Therapy iResponse 

Dental E.N.T. Tonsils Genital Others Date 

52 | 16 yrs. | Gout—mixed | From left big toe to || Edentulous (1907) opera- | Tonsils infect- | No venereal Gradually pro- | Private doc- | Pain 
(R.G.S.) ankles, right knee, tion on nose. | ed but not re- | history gressive start- | tors, medica- | acute. 7-24-4 
Rheumatoid | wrists, fingers, pa- moved ing in left foot | tion, vaccine, | No 
(W.) tient unable to Both antrums Prostatitis —uric acid 12.5 | physiotherapy | relief 

work for past five hazy 
years; occasionally 
bedridden for three 
to four weeks 
39 | 2yrs. | Rheumatoid All joints of body || Two infected | Left antrum | (Childhood) | Negative Progressive; | None No — 
including wrists, || teeth possibly infect- | tonsillectomy great difficulty former §- 7-4 
fingers, elbows, an- ed in walking, get- therapy 
kles and knees. || Gingivitis ing out of bed, 
Pain started in fin- getting in and 
gers and spread out of chair 
throughout body could not work 

59 | 12 yrs. | Osteoarthritis | Fingers, shoulder, || Edentulous Sinuses clear Infected Negative Slowly progres- | Private doc- | None —— 
(M) one fin- | knee, hands, toes sive through | tors, physio- | 7-31-41 
ger, sugges- Nose negative right side of | therapy (bak- | 
tive of infec- ody ing, baths, | 

tious massage) 

45 lyr Subdeltoid Both shoulders, || Teeth doubt- | Sinuses clear Peritonsillar | Negative (1928) gall- | Rapidly pro- | Osteopathy, | None _ 
bursitis hands, fingers (froz ful; many fill- congestion but bladder opera- | gressive from | physiotherapy, | 7-31-4( 
bilateral en shoulder bi- || ings and rari- no pus tion shoulders to | x-ray 

lateral) faction at roots Appendectomy | arms and hands 

45 | 3yrs. | (R.G.S.) Both hips extend- || (1936) had 8 | Negative Chronic tonsil- | (1925) hyster- Progressive re- | (1934) hospi- | Im- — 
Osteoarthritis | ing down to ankles || dead teeth litis but refuses | ectomy nega- currently but | talized, physio- | proved 7-17-4 
(W)  Osteo- (1940) teeth tonsillectomy tive more acute | therapy, medi- | at times 
arthritis com- negative; all since 1936 cation 
plicated with foci removed 
mallum coxae 
senalis bi- 
lateral 

36 lyr. Rheumatoid Back, hands, knees, ||} One suspicious | Negative Negative Negative No operations | Rapidly pro- | Chiropractor Tem- _— 

wrists, fingers, an- || tooth extracted gressive. Pain porary 7-17-4€ 
kles and toes started in right slight 
knee, then | im- 
spread prove- 
| ment) 

F | 37 | 8S yrs. | Rheumatoid Shoulders, wrists, || Negative Negative (1932) tonsil- | Ovarian tumor | (20 years ago) | Slowly spread- | Medication, | Tem- ~ 
hands, knees, feet, lectomy ten years ago | appendectomy | ing vaccines, phy- | porary 7-31-4 
fingers ovarectomy siotherapy | relief 

(both ovaries) 
Negative 

M | 54 | 6 yrs. | Rheumatoid Hands, feet, hips, || Negative (15 vears ago) | (1935) tonsil- | Negative Progressive Private doc- | Tem- ——— 
shoulders, elbows, operation on | lectomy in started in | tors, vaccine, | porary & 7-4 
spine, ankles nose nuckles of | physiotherapy | 
great difficulty in hands. More | diet 
walking Negative severe in feet, 

hips and shoul- 
ders. Deform- 
ity of hands 

57 | 2yrs. | Subdeltoid Left shoulder. Pa- || Negative (1929) sinus | Several chronic | History of gon- | (1904) hemor- | Progressive Hospitalized | None ——— 
bursitis tient fell from scaf- operation incapsulated | orrhea 40 years | rhoid operation | seven or eight 5-22-40 
bilateral fold fracturing scap- abscesses; visi- | ago smear months ago 

ula, two ribs and Negative ble in either | shows no evi- | (1930-1933) shoulder be- 
injuring shoulder tonsil dence of pros- | carbuncle came worse 
tatic infection Uric Acid 5.2 
44 | 39 yrs.| Rheumatoid | Hands, knees, back || Negative Suspicious si- | (1939) tonsil- | Negative Progressive | Private doc- | (on- —— 
and arms nuses lectomy (very ~consist- | tors, vaccines | sider- 5-22-40 
ently) old (stop- | able a- 
Post-nasal drip vad Gomes of | mount 
severe rash) of re- 
lief 

39 | 15 yrs. | Osteoarthritis | Spread from fingers || Pyorrhea, two | (1 yr. ago) | (Two years | Negative (Six years ago) | Progressive | (Clinic) hospi- | 0" ly = 

(M) through body in- || or more teeth | sinus operation | ago) tonsillec- curetage Uric Acid 5.4 | talized, vac- | te m- 7-24-40 
volving cervical || infected. Bone | Nose and tomy cines, physio- | porary 
region, elbows, || resorption in throat nega- therapy; elec- 
wrists, fingers various parts | tive tric baths 

of the mouth 
63 | 20 yrs. | Rheumatoid Knees, elbows, || Negative Negative (Two years | Nopelvicfocus | (Two years | Rapidly pro- | Private doc- | Very — 
spine, shoulders, ago) tonsillec- | foun ago) gall blad- | gressive tors. Gold (al- | little 6-26-40 
ankles, fingers, tomy der operation ; bumin appear- 
wrists, and hips (two years ago) ed in urine) 
appendectomy 

F | 42 | 2yrs. | Rheumatoid All toes and fingers; || Edentulous Sinuses do not | Peritonsillar | Cervix slightly | None reported | Rapidly pro- | Private doc- | None - 
wrists and ankles; transillumi- infection cystic; both gressive tors, medica- 3-12-40 
evidence of inter- nate adnexa slightly tion, vaccine, 
phalangeal thicken- thickened; diet, physio- 
ing of all joints uterus anterior therapy 

slightly over- 
size —- 


esponse 


vo 
ormer 
herapy 


yone 


fone 


rove- 
ent) 


em- 
orary 


lief 


em- 
rary 


punt 
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OBSERVATION THROUGHOUT COURSE OF ERTRON THERAPY 


























































































































Average 
Ertron Started Daily | Weight 
Duration Dose 
y (USP Subjective Changes Objective Changes 
First Therapy Units) 
Response Whittier | Final 
Vit. D | 
Imo | 1 yr., 3 mos. | 200,000 151 Marked improvement; im- | Decrease in swelling of wrists, 
Arthritic proved general condition. At- | knees and ankles. Free move- | 
process defi- tacks less frequent. Patient | ment of knees and ankles 
nitely im- says that for the first time in 
proved 10 years he has not been laid 
up during winter 
1 mo. 1 yr., 2 mos. | 200,000 153 No pain— working in choo Gained c considerable weight; 
Considerable factory as stitcher ved | hands appear a little puffy; 
improve- in general sense of mo can close fingers on right 
ment hand; not completely on left 
2 mos. 1 yr., 3 mos. | 150,000 13444 “Systemic improvement ; di- | Can clese 1 ri cht inte. fist ; - toe | 
More motion to minution of pain movements 
in fingers 200,000 
1 mo. 1 yr., 3 mos. | 150,000 186 Is free to go back to work c an an ohduct arms to horizontal 
More mo- to position. Rotation fairly free. 
tion, less pain 300,000 Can put arms behind head 
and back 
2 wks. 1 yr., 3 mos. | 200,000 135 Systemic improvement Joint condition unchanged 
General im- 
provement; 
can go up 
and down- 
stairs. Able 
to walk fur- 
ther 
1 mo. 1 yr., 3 mos. | 200,000 158 Complete disappearance of | No gross deformity about 
Definite im- pain; general systemic im- | fingers. Movements of ankles 
provement provement and knees free. Less swelling 
of soft tissue of hands 
mo. 1 yr., 2 mos. 150,000 140!9 General systemic improve- | Movement of hips, knees, an- 
ore mo- to ment; diminution pain | kles free; swelling of right 
tion in shoul- 300,000 wrist, left knee, both ankles 
der and wrist diminished 
2 wks. 1 yr., 2 mos. | 150,000 208 Feels much stronger, increased “More motion in hip; ‘diminu- 
Much strong- to mobility tion of swelling in both knees 
er, increased 300,000 and left ankle; more move- 
mobility; 2 ment in nearly all joints; less 
mos., able to evidence of synovitis in right 
walk up and left knees 
flight of 
stairs 
3 wks. 1 yr., 5 mos. | 200,000 Less pain in shoulders More motion in shoulders 
Left shoulder 
definitely im- 
proved; in- 
creased mo- 
bility 
2 wks. 1 yr., 5 mos. | 300,000 166 Occasional soreness in feet and | Movement of cervical spine, 
Diminution right shoulder. Improved sys- | shoulders, right elbow, 
of swelling in temic condition. Fingers and | knees, ankles now free. Can 
hands; less toes much less sensitive. Pa- | fist with right hand 
pain in feet tient says he is 75% better as 
to feelings and actions 
5 mos. _ | Lyr., 2 mos. | 200,000 Patient became worse symp- No change i in n status of joints 
Had previ- then tomatically 
ously shown stopped 
improvement 
but progress 
seoees; tes two 
infected teeth 
may be cause 
3 mos. l yr., 4 mos. | 50,000 90 — with greater ease. Gen- Improved in spite of sma! 
General sys- to eral systemic improvement dosage. One capsule daily, but 
temic im- 150,000 patient previously unable to 
provement take any gold therapy. While 
in hospital, got out of wheel- 
chair and walked 
3-12-40) 3 1 6 mos. 300,000 Worse symptomatically No changes i in a states of joints 
Swellings in 
fingers ap- 
pear smaller 











Clinical Summary 


Patient claims that for the 
first time in 10 years he has 


| not been laid up during win- | 


| ter months. He claims he 
has “really gotten some bene- 


ment” 
Remarkable improvement. 


Patient is now back at work, 
nine hours a day. ( ‘ompletely 


|| free of pain 


Able to do ordinary house- 


|| work. Moderate improve- 


ment. Patient believes treat- 
ment well worthwhile 


Greatly improved with use of 
Ertron. Joints (shoulders) 
stretched under anesthesia 


is sustained only during very 
limited activity. Can now go 
up and down stairs and walk 
further 


|| Apparently her improvement 
| 


I Patient shows very marked 


|| improvement with disappear- 


| ance of swellings of fingers and 
complete restoration of func- 
| tion, She is now pursuing her 
vocation as milliner. Patient 
claims she has improved 100° 





] 

Patient markedly improved. 
More motion in fingers. Medi- 
| cation stopped for over one 
month because of improve- 
| ment; then reinstated —more 
| improvement 


Patient states there is more 


| 

| motion in hip. Able to walk 
up flight of stairs 
| 


Patient was benefited by use 


less pain in shoulders 


| of Ertron. More motion and 


signs of well-being. Now work- 
ing full-time as garage fore- 


| Vastly ingepess. Improved 
| 


|} man. (June 1941) Patient 


now developing an edema of 
lower limbs which may be due 
to latent gold effect.) Patient 
claims he is 75% better as to 
actions and feelings 


(2-11-40) Two teeth removed; 
found non-hemolytic strep. 
(2-19-41) Given Bezon; im- 
proved general condition. 
Arthritic pains continue; un- 


| 
| able to take full dose because 
| of nausea. Menopausal symp- 


toms; require hormonal 
therapy 

Patient went to Tucs son, Ari- 
zona. Not on Ertron for some 
time. Excellent moving pic- 

tures of this case showir 

marked improvement at end 
of six nee 


After six months of treatment, 
fingers not improved, trans- 
ferred to gold therapy, later 
became pregnant. No improve- 
ment during pregnancy. Pa- 
tient recently seen—arthritic 





condition about the same 


fits from the Ertron treat- 














Results 


Slight im- 
provement 


Excellent z 


Good 


Unimproved 


Excellent 


Fair 


| Slight 


Good 


Failure 


Failure 
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Chart II—Clinical Data 
CHARACTERIZATION OF 
ARTHRITIS OBSERVATION PRIOR TO ERTRON THERAPY 
Ertror 
Case Dura- Extent of Foci of Infection Course Before Previous 
No. |Sex|Age| tion Classification Involvement \|- —. Ertron Therapy Therapy Response ( Date 
Dental! E.N.T. Tonsils Genital Others 
XXXIX| M | 50| Syrs. | (R.G.S.) In- | Fingers, feet, hands, Negative; up- | Right antrum | Chronic follic- | Negative | No operations | Rapidly pro- Hospitalized, | Non 6-12-40) | 
M207 fectious. (W) | wrists, knees per jaw eden- | dark but when | ular tonsillitis reported gressive medication, 
Rheumatoid tulous irrigated, _re- vaccine, phys- 
(WS) Chronic | Has psoriasis all turn was clear iotherapy 
mixed arthri- | over body for past 
tis. (T&CL) | six months 
atrophic with 
ankylosis 
XL F | 65 | 2yrs. | Osteoarthritis | Left hip; tenderness || Edentu!lous Pus washed | Tonsillectomy Pelvis negative | Progressive; | Private doc- | Non f 8-28-40) 2 
D140 over left sacro-iliac from antrum | advised but hard to stoop | tors, physio- $ 
joint; swelling of many times | not done in housework; | therapy gold b 
terminal joints of } patient cannot | (developed 
fingers | work well rash) 
XLI F | 57 | 9 yrs. | Rheumatoid Both shoulders, || Edentulous Negative (Five years | Negative Ganglion on | Gradually pro- | Private doc- | None §- 4-40, 2 
G314 both knees, elbows, ago) tonsillec- right hand re- | gressive tors, medica- G 
hands and ankles. tomy moved six tion, vaccine, Pp 
Last two months years ago; big diet 
before admission, toe joints of 
unable to work both feet oper- 
ated on or Pal 
lox valgus 
XLII F | 43 | 2yrs. | Rheumatoid Both wrists and || Teeth have | Negative (Three times) | Cystocele (13 years ago) | Progressive; | Private doc- | None 9 3-40) 1 
8490 hands; definite evi- || large fillings tonsillectomy | (oncerepaired) | abdominal | pain began in | tors, medica- 
dence of synovitis || but radio- (10, 16 years operation; (16 | rightleg;spread | tion 2 
(knees) graphically ago — also years ago) | to knuckles, fo 
they are nega- March 1940) nervous break- | toes, ankles | in 
| tive down follow- 
| ing birth of 
| chil 
XLIII | M | 42 | 3 yrs. | Rheumatoid Wrists, hands, knees || Edentulous Negative Moderate | Chronic pros- | No operations | Gradually pro- | Hospitalized, | None 8-21-40, 3 
8503 amount of con- | tatitis gressive medication, P: 
gestion in ton- vaccine ish 
sils de 
pr 
kr 
XLIV F | 46 | 4'4 yrs. | Rheumatoid Both wrists, hands, || Negative May be source | Negative No operations | Progressive; | Private doc- | None 9-18-40) 1: 
F227 right elbow, left of infection but pain started in | tors, vaccine, M 
knee, both ankles, hard to exam- right knee physiotherapy | ier 
neck. Patient bed- ine because of | 4 sle 
ridden four years active gag re- | go 
(left knee nearly flexes tit 
ankylosed) | | 
XLV | M | 33 | 12 yrs. | Marie Hips, both shoul- Teeth in good | (1918) nose (1929) tonsil- | Negative | (1938) kidney | Progressive, | Private doc- | None 10- 2-40) 11 
Strumpell ders, (marked ky- || condition operation lectomy; there | stone removed | severity great- | tors, medica- | M 
C232 — spine, neck, || are a few re- ly increased | tion, physio- of 
nees. Has marked || mains of gran- | | during past five | therapy rig 
stoop i] ular tissue in years de 
each fossa 
XLVI | M | 32| 2yrs. | Rheumatoid | Hands, elbows, || Negative Negative (Seven years | Prostate show- Progressive; | Private doc- Occa- 10- 9-40) 21 
T108 (probably | knees, arms, fingers || ago) tonsillec- | ed slight degree pain started in | tors, vaccine, | sional Le 
with infec- tomy of infection left knee. High | diathermy | relief be! 
tional etiol- | uric acid | but 
ogy) only 
} tem- 
porary 
| 
XLVII | M | 45 | 1'9 yrs.| No positive | Feet, hands, wrists; || Negative Negative (Six months | Chronic pros- | (Six years ago) Progressive; | Private doc- | Slight 9-27-40) 21 
8507 findings of | Psoriasis (not seri- ago) tonsillec- | tatitis (being | herniotomy | pain started in | tors, vaccine, Jo 
rheumatoid; | ous) on elbows and tomy trea eet physiotherapy pre 
| x-ray reports | knuckles | era 
wrist has def- 
| inite evi- 
dences of sec- | 
ondary osteo- } 
arthritis 
XVLIII F | 36 | 11 mos. | Rheumatoid ab gp mg oe One suspicious | Negative (No date) ton- | Abdomen neg- | No operations Progressive Atclinic. Aural | Tem- 9-25-40) 1! 
K258 neck, ankles, knees || tooth sillectomy. | ative; biman- | sulfide (slight) | porary Les 
| synovitis in both | Few remnants | ual antiflexed rash) 100% ing 
} knees in wheelchair remain; do not | uterus some- improvement m¢ 
| uses crutches oc- appear infected |-what retro- at time but it kne 
| casionally cessed; fully | did not last 
| | | movable, firm, 
| negative | 
—_——— -— _ | — ee -_ | = — —_ — = - — ———EEEeee —_ - = — — 
XLIX | M | 23 | 3 yrs. | Marie | Back (pain and || Negative Negative (Two years | Negative (Two years | Progressive for | Private doc- | Slight Il- 640) 2n 
P167 Strumpell stiffness) ; left groin ago) tonsillec- ago) rheumat- | past three | tors, osteop- Ba 
| (lameness); right tomy; small ic fever in-| years. Back | athy stif 
knee amount of volving right | became very pai 
granular tissue back and right | painful one 
in right tonsil- knee year ago 
lar fossa 
L F | 37 | l'o yrs.| Rheumatoid | Left and right || Negative Sinuses nega- | Suspicious but | Negative No operations. | Progressive. | Private doc- | Tem- 10-16-40, 2 w 
P138 (not pure | hands, shoulders, tive no definite pus Had inflamma- | Pain started in | tors, medica- | porary Im 
type) elbows, knees, an- tory rheuma- | right shoulder | tion; Coley's en. 
kles, fingers tism at 21 vaccine; gold bei 
therapy (had 
results but not 
lasting) 
| = 
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Date 


6-12-40 


8-28-40 


9 4-40 


+ 3-40 


8-21-40 


9-18-40 


19- 2-40 


10 9-40 


9-27-40 


9-25-40 


Il- 6-40 








10-16-40 


OBSERVATION THROU‘ 

























































































+HOUT COURSE OF ERTRON THERAPY 























| Average || 1] 
Ertron Started a Daily | Weight | 
= t - | 
oes" | ae |] : 
First Therapy ww nits) ! | Interval 
Response wy | Initial | of Final Net 
| Vit. i| Months | Change 
- | & - 
None 6 mos. | 300,000 1] 146!5 
| 
| i 
] | 
| 
| H 
2 mos. 1 yr., 2 mos. | 200,000 || 109 | 4!g yrs. | 109 +9 ] 
Shoulder to || —9 | 
better ' 300,000 i] 
| | | 
| a | 
| | | | 
——__—_$—_—_ EEE a —— | 
2 wks. | 1 yr., 1 mo. | 1se,eee 9915 5 | 16 mos. | 110 | +10%% 
| General im- | | | 1] 
| provement | | 300,000 | 
| | 
| | 
1 mo. ,l yr., 1 mo. 300,000, 144! 2 
Improved; | 
can crochet | 
for first time | 
in months 
| | | 
3mos. | 1yr., 2:mos. | 150,000 || 117%4 | 9 mos. | 117 |- 34] 
Pain dimin- to | | 
ished; patient 300,000 
definitely im- 1] 
proved; | 
knees better | | 
_ 7s oo a 4 
1 mo. lyr., 1 mo. | 200,000 || 132 5 mos 136 +4 
Moves eas- to | 
ier; less fear; 400,000 
sleeps well; HI 
good appe- 
tite | 
1 mo. 1 yr. 150,000 || 21184 | 24:mos. | 185 | —26%4 
| Movement to | | 
of neck and 400,000 
| right shoul- 
der freer 
| | | 
2mos. | Lyr. 800,000 || 155% | 16 mos. | 156 | + ¥4 
Left elbow 
better ! 
| | 
| 
| | 
ae oe 
2 mos. 1 yr., 1 mo. 200,000 ! 195 | 10 mos 189 — 6 
Joints im- 1] 
proved gen- 
erally | 
| | 
i| 
}__| |_| 
1'5 wks. lyr., 1 mo. | 150,000 | 13314 13 mos. | 13744 | + 4 
Less swell- to | 
ing, more 300,000 | 
motion in 
knees 
| 
_ _— elidel i 
2 mos. lyr. 200,000 || 14414 | 12 mos. | 156 | +1134 
Back less 
stiff and less 
painful 
2 wks. 1 yr. 200,000 || 137'9 | 39 mos. | 154 +17'4 
Improved to | Z| 
sense of well- 300,000 | 
being 1] 


Subjective Changes 


Symptomatically unimproved 





Good general condition ; shoul- 





| der and hand improved 


| Pain much diminished, gained 
weight. Much better in all 
joints 





General sy stemic improve- 
ment 


Sleeping better— without ood- 
ative. General systemic im- 
provement 





( ‘rochets, walks around room 
with cane three or four times. 


Can now take care of her daily 


| needs by herseif—generally 


improved systemically 


“Marked ayetemie improve- 
ment. Has “better motion, 
reater agility and freedom 
rom pain’. Less pain in hips 
and neck 


‘General i improvement. Has 
not been able to return to 
work as concert pianist but 
works as foreman in factory 


General systemic improve- 
ment; less pain; joints gen- 
erally improved. Claims he is 
“100% better.” Swelling of 
feet diminished. Very little 
stiffness 


General systemic improve- 
ment. Now able to walk. Only 
complaint is restriction of 
wrist motion 


Greatly improved s sense of well 
being; no pain or stiffness after 
moderate exercise 


“Feels 80% better.” 
systemic condition 
greatly decreased 


Improved 
Pain 


Objective Changes 


Joints unchanged i 


No changes 


W alks mech better; 1 move- 
ments of cervical spine, shoul- 
ders, elbows, knees, ankles 
now free; diminution of swell- 
ing of wrists, knees, ankles 


Slight diminution of swelling 





in knees and ankles; hands 
better 
More motion in wrists; all 


joints improved 


Has gained weight; very great 
improvement in joint condi- 
thon 


More movement in hiss and 
neck; the improvement in this 
case is in the general — 
aspect, not in range of motion 


right arm now normal; left 
arm now almost straight. 
Greatly improved in every 
way 


Less stiffness, especially in feet 
and left hand—joints better 


Gained weight; movement of 
elbows free; swelling of wrists 
decreased ; diminution of knee 
a and no increased heat 


or flui 


weight; movements 


Gained 
free 


Gained considerable weight. 
Movements of shoulders, el- 
bows, knees and ankles free 





Can croc het for first time in | 


Movements of elbows free; | 





| bedridden four years 
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| 
Clinical Summary | 


Psoriasis and arthritic condi- 
tion unchanged 


Greatly ienproved; has gained || 
weight. General improvement. | 
Less pain. Away all summer 


| 

| 

| 

a 
Condition of left hip the same | 
| 

; i] 
working as housekeeper | 





months. Patient has had her | 

ups and downs but generally 

does not show improvement 
| 


No report on this patient other 
than letters. Went to work out 
of the city for full time. Last 

letter very cheerful. Greatly 
improved; good systemic im- 
provement and locally as to | 
juints 





Very much improved; not only 
in )xint condition but general 
systemic condition. Patient 


Having. lens pain in hips and 
neck. Good general improve- 
ment. Patient given low purine 
diet, responded well. Im- 
provement more in general 
physical aspect rather than in 
range of motion 


Came to Clinic with very high 
uric acid which did not respond 
to colchicine, cinchopen or low 
_— diet, did respond to 
irtron; gradually decreased. 
Good use of left elbow. Work- 
ing as foreman in factory. 
Greatly improved in every 
way 


Patient's improvement mainly 
subjective. No visible or defi- 
nite x-ray evidence of arthri- 
tis. Feet used to swell so that 
he could not wear shoes and 
work —this has disappeared. 
Complains of no pain, very 
little stiffness —‘*100% better” 





Now able to walk; before used | 
crutches or was in wheelchair | 
improved systemic condi- 
tion. Recovery in al! joints 
previously affected. General 
improvement in spite of one 

recurrence 


Definitely improved: gained 
weight. No pain or stiffness 
after moderate exercise. Never 


purchased brace as advised 


Failure 


Unimproved 


No improve- 
ment 


Excellent 


Good 


Excellent 





Can now eat starches without 
their having bad effects. 
Marked general improvement 
in all affected joints. Patient 
claims she is 80% better on 
this treatment 
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CASE 7. Back at Work, 3-21-41 


gall-bladder in the hope that we might get some ideas 
as to its possible effect on these organs. We carried out 
these tests in a series of 25 cases. 

With this in view we did a gastric analysis, liver 
function test and roentgenological study of the gall- 
bladder before and after treatment. The information 
we obtained from this small series was only suggestive, 
not conclusive. 

The facts obtained are recorded as they may prove 
of some interest and worth in future investigations 
of this subject. 


T HAS been shown repeatedly that patients with 

chronic arthritis very often have a disturbed gastro- 
intestinal function. Dawson!* states, “Much has been 
written concerning gastro-intestinal disturbances in 
rheumatoid arthritis, but, in the author’s experience, 
they are not more frequently encountered in this dis- 
ease than in other chronic, debilitating conditions. 
Gastric achlorhydria, which has been thought by some 
observers to be of special significance, occurs in about 
20% of cases. Comparative studies, however, show that 
this incidence is not significantly greater than in many 
other diseases in the same age period. Other investi- 
gators have laid emphasis on alterations which occur 
in the intestinal tract such as visceroptosis, stasis, and 
atony of the colon. 

“Although these changes do occur in a certain pro- 
portion of cases, it is only rarely that they are the 
direct cause of symptoms.” 

In contrast to this view, many observers have found 
that gastro-intestinal disturbances do occur in a very 
high percentage of arthritic patients. In a recent re- 
port, Pemberton and his associates'* made a very care- 
ful roentgenological study of the gastro-intestinal tract 
of 400 arthritic and 100 control patients. They report, 
“Among arthritic subjects, deviations from normal 
structure and function have been encountered in the 
stomach, gall-bladder, small intestine, or in some com- 
bination of these, in approximately 60% of the cases. 
The complex most nearly characteristic for arthritis is 





CASE 31. 7-19-40—Before CASE 31. 7-9-41—After 
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July, 1942 


CASE 21. (Below) Before 
treatment. Note limited abil- 
ity to flex knees, 6-14-40 


CASE 21. (Right) Patient has 
been back at work on a full- 
time job for one year, has 
received no medication dur- 
ing this period, and has had 
no recurrence of symptoms. 
Sedimentation rate at time of 
discharge was 54 mm. in one 
hour; sedimentation rate one 
year later 56 mm. in one 
hour 





seen in the colon which presents ptosis, dilation and/or 
atony in 80% of cases.” 


Gastric Acidity 
PECIMENS were obtained for gastric analysis from 
29 of the patients before the treatment was in- 
stituted. 

Of these, 17% showed a complete achlorhydria, 24% a 
hypochlorhydria, and 10% a hyperacidity. Thus, 51° 
showed some disturbance in the secretion of hydro- 
chloric acid, while in 49% the concentration of hydro- 
chloric was normal. Because of the discomfort experi- 
enced by the patients during the process of obtaining 
gastric specimens, many of them refused to return for 
re-examination of their stomachs. Only six of these 29 





CASE 31. Back at Work, 5-17-41 


This patient was unable to use her hands in her trade as milliner 
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Chart I1I—Urine Analyses 








Case No. 


4-26-40 
10-16-40 


4- 9-41 





11-13-40 
4-30-41 


4-18-40 
12- 4-40 
5-21-41 


11- 0-09 
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Straw 


Straw 
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Yellow 
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Yellow 
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Yellow 


Yellow 
Yellow 


Yellow 
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Turbidity 











Clear 
Clear 
Slightly 


cloudy | 


Clear 


Slightly} / 


cloudy 
Clear 








Cloudy 


Clear 
Slightly 


cloudy | 


Clear 
Cloudy | 


Clear 
Clear 
Clear 


Clear 
Clear 


Clear 
Clear 
Clear 


Clear 
Clear 


Clear 


Clear 
Clear 
Clear 


Clear 
Clear 





Clear 
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Alkaline 


Alkaline 


Neutral 
Neutral 


Alkaline 
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Acid 
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Alkaline 
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Alkaline 
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Alkaline 


Neutral 


Acid 
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patients consented to have 
a gastric analysis done at 
the end of the 12-month 
period of therapy. Of 
these, four showed defi- 
nite improvement, one re- 
mained unchanged, and 
one hypochlorhydria 
changed to an achlor- 
hydria. 


Liver Function 
ANY students of arth- 
ritis have suggested 
a possible relationship be- 
tween hepatic disease and 


chronic arthritis, espe- 
cially of the rheumatoid 
type.l4. 15, 16, 17, 18, 19 


Hench,'* who has studied 
various phases of this 
problem, has furnished 
additional evidence of the 
possible relationship of 
these two conditions by 
the demonstration of the 
amelioration of symptoms 
of arthritis during jaun- 
dice, and by the results of 
his efforts to produce 
therapeutic jaundice. 

In 1937, Rawls'® and his 
co-workers published a re- 
port on the study of liver 
function in 100 patients 


suffering from rheuma- 
toid arthritis. In this 
series, 73% of the cases 


revealed liver dysfunction. 
In 1939, these same 
workers published a re- 
port'® describing the re- 
sults obtained in 50 un- 
selected cases in which the 
liver function was studied 
by means of the following 
tests: Hippuric acid, bili- 
rubin excretion, galactose 
tolerance, icterus index, 
albumin-globulin ratio and 
Azorubin S. 

They concluded that the 
A-G ratio, galactose toler- 
ance and icterus index 
were not reliable, whereas 
the Azorubin §S, hippuric 
acid and bilirubin excre- 
tion were a much better 
indication of liver dam- 
age. 

For our present investi- 
gation, the hippuric acid 
excretion test was the 
method of choice. This test 

yas described by Quick in 
1936.°° Quick pointed out 
that this test based on the 
synthesis of hippuric acid 
was a valuable measure of 
liver function. The test 
depends upon the ability 
of the liver to synthesize 
amino acetic acid and then 
to conjugate the ingested 
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benzoic acid with the syn- 
thesized amino acetic acid. 
This test was selected be- 
cause it depends upon 
these two important func- 
tions of the liver, because 
of its simplicity and be- 
cause it is reliable. 

In our series, the liver 
function of 30 arthritic 
patients was studied be- 
fore starting treatment. 
Of these, 46% showed an 
impaired liver function, 
as shown by abnormal ex- 
cretion of hippuric acid. 
Only 11 of these were 
available for the same test 
at the end of the 12-month 
period of therapy. Of 
these, six showed no 
change, three were defi- 
nitely improved, and only 
two showed slight impair- 
ment of function. From 
these figures it can be seen 
that this form of treat- 
ment in the dosage used 
in this series apparently 
does not have any delete- 
rious effect on the liver. 


Gall-Bladder 


HE effect of this ther- 

apy on the production 
of calculi was studied. The 
gall-bladders of 28 pa- 
tients were x-rayed before 
therapy was started. In 
one of these small gall 
stones were found, After 
these patients had re- 
ceived treatment for a 
period of 12 months, 19 
of them were again 
x-rayed. Only the one pa- 
tient who showed presence 
of gall-bladder calculi be- 
fore therapy had calculi 
at the end of the treat- 
ment period. These did not 
seem to increase in either 
size or number. In none of 
these was there any evi- 
dence of calculi formation. 

CALCIFICATION OF THE 
BLOOD VESSELS: During 
the 12 months of this 
form of therapy there was 
no abnormal increase in 
the degree of calcification 
of the retinal vessels noted 
by our ophthalmologist, 
Dr. Arthur Knapp. This is 
of interest because the 
retinal vessels are the 


smallest that we can see 
and compare from time to 
time during treatment. 
The larger vessels of the 
arthritic patients which 
were visible to x-ray were 
carefully studied by our 
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roentgenologist, Dr. Ray- 





Chart []I—Urine Analyses—Continued 
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ture of the disease itself. 

RENAL FUNCTION: Since one frequently hears the 
statement made that vitamin D toxicity first affects the 
kidney, we studied the urine of all the patients before 
treatment was instituted and during the 12 months of 


Muscle strengths were estimated and disabilities noted. 

It must be stated here that this is a most difficult 
type of examination to make, and can only be per- 
formed by one who has had a great deal of experience 


therapy. in evaluating disabilities. 
In no case was there any definite evidence of renal At the end of one year, these patients were seen 
pathology. again, and a separate, thorough examination was made. 


By comparing the two examinations, one was able to 


This would very strongly suggest that there was no 
deduce whether there had been any improvement. 


definite renal damage, especially as we have likewise 
never been able to see any x-ray evidence of the 


formation of renal or urinary calculi. N THE final evaluation of these cases it was necessary 


to have certain criteria from which to arrive at one’s 
conclusions. These were as follows: (1) feeling of 
better health; (2) increased weight; (3) loss of pain; 








Orthopedic Report 


—Fvaluation of Arthritic Cases Treated by Vitamin D— 


LEWIS CLARK WAGNER, M.D., 
New York 


HEN the research work on chronic arthritis was 
begun at the Hospital for Ruptured and Crippled 
with vitamin D therapy, it was considered best to have 
an impartial orthopedic surgeon evaluate the results 
of the cases under treatment. He was to have nothing 
to do with the general care and treatment of the pa- 
tients, but examined each patient on his first visit to the 
clinic and re-examined him at the end of one year. 
These patients were examined very thoroughly, the 
examination involving all the locomotive systems of 
the body. In general, each examination included the 
appearance of the patient and described his habitus, 
his method of walking if possible, and his activities. 
The loss or gain in weight was noted, as was the 
patient’s normal size. All joints were tested as to range 
of motion and the major joints were measured. De- 
formities and swellings of the joints were tabulated. 


(4) increased motion; (5) decreased joint swelling. It 
must be added, as has probably been set forth before, 
these patients probably could not get much worse, so 
we looked for positive findings of improvement. They 
were cases on whom all methods of treatment had been 
tried and no improvement followed. 

In the tabulation of the results, we have five major 
headings (see Chart V). The end results are rated 
none, poor (25-50%), good (50-75%) and excellent 
(75-100%). In judging under which column a case 
would be placed in the tabulation of results, one con- 
siders, if there were negative findings to all the criteria 
as stated above, that the case would be placed in the 
no-result column. However, a poor result would be one 
in which perhaps two or three positive results would 
have appeared out of the five suggested ratings, such 
as feeling better and loss of pain. In the fair group, 
the result would be judged on the possibility of feeling 
better, increased weight and increased motion, with 
loss of pain. Of course this can only be relative, as 
motion may not have improved in all the joints, but 
there may have been more motion in the shoulders, 
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fingers, neck and knees. In 
the group rating called 
good, 50 to 75%, one would 


CHART IV, 


BLOOD CALCIUMS OVER 12 MGM. IN 50 CASES TREATED FOR ONE YEAR 
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100% improvement, and 
these patients would have 
shown improvement in every respect. There are two 
cases which were completely relieved. However, they 
are left in the excellent group. 

The conclusions drawn from these orthopedic ex- 
aminations and evaluations of the patients treated by 
vitamin D show the greatest improvement to have 
appeared in the patients with rheumatoid arthritis. 
One noteworthy finding was that there was consider- 
able improvement in four cases of Marie-Strumpell’s 
arthritis. This improvement was in the muscles of the 
neck and shoulders. However, the changes in the spine 
were not improved because ankylosis had taken place. 
It might be considered that the improvement in the 
osteo-arthritic patients was of no particular note. 

This report is upon 42 cases examined out of the 
possible 50 which are reported from the clinical angle 
in Dr. Snyder’s section of this paper. The eight other 
cases to complete the series were not available and 
thus my statistics have to be based upon the cases 
examined. 


CHART V—ORTHOPEDIC FINDINGS 





None Poor Fair Good Excellent 
Type of Arthritis 








Osteoarthritie .......0000- 3 a 2 “a ¥* 
Rheumatoid arthritis. ..... 5 2 18 2 5 
Marie-Strumpell's arthritis. .. oa 4 és 
Bursitis (chronic)......... 1 
| ee 9 2 24 2 5 
Ps tired eakwae 21.42% 4.76% 57.12% 4.76% 11.90% 


42 cases examined at one-year intervals. Deductions from find- 
ings such as: 
(1) feeling of better health (2) increased weight 
(3) loss of pain (4) increased motion 
(5) loss of joint swelling 


Results of Treatment 


N REPORTING the results of treatment we have in- 
cluded the orthopedic report which Dr. Wagner made 
to the Medical Board for comparison with our own 
impressions as to the results of treatment in the last 50 
cases. Unfortunately, in our efforts to make entirely 
independent reports on the same group of cases we did 
not use exactly the same classification or criteria for 
evaluating the results. The number of cases reported 
upon was also different, owing to the fact that eight of 
our cases could not return for orthopedic examinations, 
but we were able to report on them due to our careful 
follow-up system. 

Dr. Wagner reported fewer good results and a higher 
percentage of fair results, but his criteria for fair 
results were approximately what we used for good 
results. The fact that he got 11.9% excellent results 


and 57.12% fair results is definite proof that Dr. 
Wagner was favorably impressed with this method of 
treatment. On the whole his results correlated fairly 
well with ours. 


[’ Is important to remember that as a rule the im- 
provement takes place very slowly and gradually, 
and for this reason we must not expect to see startling 
and spectacular results. In a certain proportion of 
cases the improvement starts in the first month; in the 
majority of cases it starts in the second month; but 
there are a few cases in which the improvement does 
not start until the third or fourth month. 

Unless one keeps these facts clearly in mind, both 
the patient and the physician are apt to be prematurely 
discouraged. As a result of this discouragement the 
physician or the patient may decide to stop treatment 
before the therapy has had a fair chance to arrest the 
course of the disease. 

We wish to emphasize that at the present time we 
have no satisfactory scientific explanation as to how 
the improvement is brought about following this form 
of vitamin D therapy. In our opinion it is definitely 
not a specific but it does seem to act as a powerful 
tonic, raising the patient’s general resistance, giving 
him a distinct feeling of well-being, and in a large pro- 
portion of cases the underweight patient may gain 
from 10 to 20 pounds in weight. 

The results of treatment were decided first by the 
subjective evidences of improvement; less pain, in- 
creased appetite, increased feeling of well-being; in- 
creased general strength and vigor. Evidences of 
objective improvement included improved general ap- 
pearance, gain in weight, improved tone of the muscles, 
decrease in soft tissue swelling, increased function of 
the joints as recorded by ourselves,-by the orthopedic 
examination, and by the photographs and the moving 
pictures. 

The criteria for evaluating the results of treatment 
in this study were the same as we used for our former 
gold report: 

EXCELLENT RESULTS: Complete cessation of all sub- 
jective symptoms, disappearance of swelling, return to 
normal range of movement, ability to sleep and to 
return to gainful occupation. 

GOOD RESULTS: Diminution of pain and swelling and 
increased motion of involved joints. 

FAIR RESULTS: Diminution of pain and swelling or 
lessening of restriction of joint motion. 

POOR RESULTS: No change or improvement, 

The following is a summary of the results obtained 
in each type of arthritis treated in this study. 

Marked improvement occurred in a sufficiently large 
number of patients to prove that this form of medica- 
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TYPE OF ARTHRITIS RESULTS 
Rheumatoid 6—excellent 
24 10—good 
3—fair 
2—slight 
1—very slight 
2—failures 
Osteoarthritis 1—fair 
9 3—good 
1—slight 


1—very slight 
3—failures 





a Mixed Type 1—excellent 
9 











38—good 
1—fair 
3—slight 
1—failure 
- Infectious 1—fair 
2 1— slight 
Marie-Strumpell 4—good 
4 
Frozen shoulder 2—fair (but too small _ 
2 a series to be 
evaluated) 
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tion should have a place in the treatment of chronic 
arthritis, although the best results were observed in 
the rheumatoid group. The details of the nature of 
each case and its response to therapy are described in 
Chart II (pages 302-309). The first result of therapy 
was an improved sense of well-being. Following this, 
there was diminution of soft tissue swelling, lessening 
or abolition of pain, increased range of motion, restora- 
tion of normal function, an increase in weight in the 
debilitated underweight individuals and a marked in- 
crease in the patients’ endurance. 


Conclusions 


T= medication used is a relatively non-toxic thera- 

peutic agent. In our experience it has definite value 
as a method of treating chronic arthritis, especially 
the rheumatoid type. 

2. Such signs of intolerance as did occasionally occur 
were easily controlled by either reducing the dose or 
by stopping the medication. 

3. Demonstrable signs of improvement are im- 
proved sense of well-being, abolition of pain, diminu- 
tion of soft tissue swelling, increased range of motion, 
restoration of normal function and increased resistance 
to fatigue. 

4. The beneficial results obtained are usually sus- 
tained even after medication is stopped. In the great 
majority of cases if symptoms reappear they can, as a 
rule, be easily controlled by a second course of treat- 
ment or by placing the patient on a small mainte- 
nance dose. 

5. The safety of this form of therapy has, we believe, 
been established. The various criteria for determining 
toxicity were studied, During the 12-month period of 
treatment, none of the following occurred: 

(a) No increased calcification of blood vessels was 
observed, either roentgenologically or by ophthalmo- 
logical examination of retinal vessels. 

(b) Renal function was not impaired as shown by 
repeated chemical and microscopic urinalyses and by 
the N.P.N. remaining normal. 

c) Gall-bladder function was not impaired. Evi- 
dence is presented to suggest some improvement of im- 
paired gall-bladder function occasionally taking place. 
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(d) Liver function tests furnished information 
which suggests the possibility that with the general 
systemic improvement, there may occur improvement 
in liver function. 

6. There is no causal relationship between an occa- 
sional elevation of blood calcium and vitamin D toxicity. 

7. Repeated chemical and microscopic examination 
of the blood revealed the lack of correlation between 
any changes in the blood constituents and the severity 
or progress of the arthritic process. 

8. Definite functional improvement often occurred, 
irrespective of lack of radiological changes in the bones. 

9. The earliest and most consistent beneficial effect 
observed was what is usually referred to as “tonic 
effect.” The improved sense of well-being was accom- 
panied by increase in weight in the thin, asthenic 
individuals. 

In conclusion, we wish to thank Dr. Philip Wilson 
and the Staff of the Hospital for Ruptured and Crippled 
for their cooperation in making it possible to carry out 
this research project. We also wish to thank Mrs. Ruth 
Morse, our full-time Secretary at the Research Clinic, 
for the excellent work she did in coordinating all the 
work of the Research Clinic and in obtaining almost 
100% follow-up in the patients. 
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Industrial Medicine’s Present and 
Future Responsibility 


—'‘'But Ye Are a Chosen Generation’ '— 


RUTHERFORD T. JOHNSTONE, M.D., 
Los Angeles, California 


N THE First Epistle of Saint Peter are found the 

words, “But ye are a chosen generation.” Today 
these words have a prophetic application to the indus- 
trial physician. After many years of labor in the grass 
roots of medicine you find yourselves at this time in 
the field marshals of our present, as well as our future, 
national health. Although your importance has been 
increasingly recognized during the past several years, 
the nation’s enforced entrance into this war of survival 
has suddenly enhanced your status. At this moment, 
like labor and management, your job is production— 
production of good health and maintenance of the same. 
By virtue of experience and training you are qualified 
for this task as is no other branch of medicine. How- 
ever, more physicians than those now engaged in this 
type of medicine are needed for industrial purposes. 
The government has definitely stated that it intends to 
‘all upon all of the profession not engaged in military 
activity to participate in caring for the health of the 
workmen. 

Two very significant facts make this medical 
participation in industrial welfare obligatory. First, 
400 million man-days of labor are lost to industry each 
year through illness. Second, it takes 16 men on the 
assembly line to keep one man at the front. This being 
true, and since it was destined from the beginning of 
this war that the eventual conflict would be between 
the industries of the Axis countries and those of Amer- 
ica, the duty of the medical profession is apparent. 

“Ye are a chosen generation,” consigned to an im- 
mediate responsibility. The breath of Mars is no longer 
on our necks but in our faces. In this sudden unantici- 
pated national crisis the number of industrial physi- 
cians is not great, yet it constitutes a sufficient rallying 
force at this time to provide a constructive service to 
our country. In addition to your present job, however 
burdensome, I believe it is your immediate responsi- 
bility quickly to train the inexperienced physician for 
this type of practice. At the moment I do not refer to 
the formal education of the classroom, but rather to a 
more practical type of instruction. Today in every 
schoolhouse, church, community center or crossroad 
the laity is being taught first aid. Admitting that some 
of this instruction will be futile, a great deal of in- 
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telligent care of the civilian wounded in times of 
emergency can be expected from it. Just so, it is feas- 
ible that you could conduct courses up, down, and all 
over this state in industrial medicine. The type of 
program needed is not to be found in the traditional 
meetings of the state or county societies. Even were 
these agencies to present the necessary type of pro- 
gram at their accustomed meeting places, they would 
fail to reach the physician who practices on the peri- 
phery of medical society education. Just as the circuit 
rider once dispensed his knowledge to the far corners 
of the countryside, medical knowledge of the type now 
so gravely urgent must be carried to the practitioner. 
It is not sufficient merely to yell “come and get it.” 

I suggest that as a part of your responsibility you 
instigate a movement within the state medical society 
that will result in an organized effort to carry out this 
program of education. The state could be divided into 
many regions, wherein Institutes on Industrial Health 
would be held. 

The work of conducting these meetings should be 
assigned to a sufficiently large number of men in 
each section so that the endeavor would not rest upon 
the shoulders of a few. 

As previously intimated, these regional institutes 
must be so allocated as to be accessible to all prac- 
titioners. They must be widely advertised, and so_con- 
structed as to entice the general practitioner, the in- 
dustrial physician, and the plant manager. Unquestion- 
ably they will have to be repeated at intervals in every 
locality in order to cover the entire subject and to keep 
pace with the constantly changing aspects of industrial 
medicine. 

To neglect this type of education and to emphasize 
only military medicine is a grave mistake, for America 
can lose this war on the industrial front. 


ty Is the responsibility of you who serve as plant 
physicians to take an inventory of the efficiency of 
your health program. To meet the mutations imposed 
by the increased tempo of wartime production, it is not 
enough that you merely employ more nurses, provide 
additional first aid rooms, or add to your surgical 
equipment. At no previous time has it been so neces- 
sary that you envision the full function of your posi- 
tion. 

Many of you have served primarily as surgeons in 
an industry where the occupational diseases were 
negligible and traumata paramount; where guards, 
goggles, railings or iron hats were chiefly the preven- 
tive equipment. Yielding to the demands of war, your 
plant may now have introduced new processes or have 
entirely abandoned its former type of manufacturing. 
This transition may mean the introduction of many 
noxious gases, solvents, vapors, dusts, and metals. Some 
of these you may never have heard of, while others you 
only faintly recall from your college days. Tellurium, 
thallium, cadmium, manganese, fluorine, trichlorethy- 
lene, tetrachlorethane, carbon disulphide, the chlorinate 
naphthalenes and diphenyls, are but a few, To meet 
the hazards offered by these new processes you will 
have to revamp your plant hygiene. What formerly 
might have been an adequate system of ventilat.on may 
now lack sufficient air movement for newly induced 
solvents or gases; exhausts once properly placed may 
now be too distant from the breathing level of the 
worker. A lighting system adequate for gross labor 
may be insufficient for precision work. New machinery 
will have to be cushioned to prevent excessive noise or 
vibration. One of the most vicious shortcomings in 
plant hygiene is the failure to supply respirators or gas 
masks, or the furnishing of improper ones. Many of 
the masks on the market fail to meet the requirements 
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of the U. S. Bureau of Mines or the California Indus- 
trial Accident Commission. The employment of un- 
approved devices is dastardly hygiene as well as poor 
economy. Equally to be condemned is the unintelligent 
practice of equipping employees with just any mask for 
all types of exposure. 


N°? the least of your responsibilities in this present 

emergency is the prevention of fatigue. The work- 
man whose face is smudged with fatigue produces 
defective products, exhibits poor craftsmanship, and 
is prone to injury. The industrial physician should have 
a voice in establishing the number of hours of labor. 
The extent to which energy is depleted varies with the 
type of employment. A 60-hour week may be practical 
in some industries but inadvisable in others. This hu- 
man factor is receiving no consideration in Washing- 
ton, as capital and labor battle over wages. If you are 
powerless to limit the hours of labor, you can combat 
fatigue by introducing changes in plant procedure. 
Periodic rest periods, daily administration of vitamins, 
mid-morning and mid-afternoon ingestion of small 
amounts of food high in glucose content, short partici- 
pation in games or exercise, will all contribute to better 
workmanship as well as better morale. Fatigue may be 
avoided by rotating employees whenever feasible. The 
monotony of routine may lead to emotional upsets or 
mental breakdowns. I cannot help but feel that as 
physicians you must temper the frenzied effort of war- 
time production. Admitting that our enemies have a 
head start on us, we shall defeat our purpose if we 
permit uncontrolled procedures to exist in industry for 
the sake of haste. 

A more scientific utilization of all available labor 
must be exercised if industry is going to fulfill its 
production schedule. This includes the sensible assign- 
ment of an employee to an occupation according to his 
mental and physical ability. This can be done properly 
if the physician and personnel director will combine 
their knowledge of the man and the job to be filled. 
Certainly this is no time to tolerate round pegs in 
square holes. Likewise, our present rigid standards of 
physical fitness must be revised in order to utilize a 
large class of older individuals now idle, thus relieving 
younger men for service or more strenuous labor. For 
instance, it is not always necessary to reject a man 
with mild hypertension. Master and Dack, in a recent 
survey,* observed that hypertension within certain 
limits is a concomitant of the ageing process and, since 
it is a common finding in those over 40 years of age, it 
should not be considered a sole cause of rejection, 
unless the hypertension is marked. A similar sane 
attitude must be applied to those with compensated 
valvular lesions, defective vision or hearing, obesity, 
underweight, and deformities of various types. As time 
goes on vast numbers of women will replace men in 
wartime industries. Their assignment to various types 
of work should be permitted only after the industrial 
physician has evaluated the hazard to which they will 
be exposed. 

“Ye are a chosen generation” consigned to a future 
responsibility. You are living in an age of great social 
unrest. A study of the cross currents of activity stem- 
ming out of economic conditions indicates the direction 
in which society is moving. Following this war, medi- 
cine will find itself confronted with insistent demands 
from a new socio-economic order so revolutionary in 
character as would be alarming at this present moment. 
Expediency dictates that the social implications of the 
future be analyzed and the part industrial medicine 
will play be evaluated. 
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OU are already familiar with the clamor for and 

against socialized medicine which has prevailed 
these past few years. The philosophy behind most sick- 
ness insurance schemes implies that if the needy are 
supplied a physician they will secure medical service. 
It fails to realize that adequate care involves more than 
just providing a physician. Medicine is now a complex 
procedure, combining the physician with expensive 
apparatus and facilities. “Auld Doctoor Weelum 
MacLure” could treat “all the gude folk of the Glen” 
from his saddle-bag, but no longer can the weapons for 
conquering disease be carried around by the horse and 
buggy. 

The social security enthusiasts likewise assume that 
a physician’s service can be supplied at a nominal fee, 
forgetting that the cost of medical care has risen for 
the doctor as well as for the patient. Until a better plan 
than any now suggested is evolved that will insure the 
physician an adequate return on his lifetime invest- 
ment, organized medicine will oppose proposals for 
haphazard health insurance. 

On the other hand, the viewpoint of the opposition of 
organized medicine to socialized medicine has not 
been without erroneous reasoning. One of the faulty 
objections is that health insurance would destroy the 
personal relationship between patient and doctor. The 
answer is that actually those in need of some sort of 
guaranteed medical service have had no choice of a 
physician for years. Those who crowd our wards and 
dispensaries have their physician assigned to them. 
Another objection urges that private competitive prac- 
tice will be destroyed. This is true to a great extent, 
although unquestionably there always will be some 
private practice so long as people with means desire the 
private physician. But private competitive practice can 
no longer satisfy the health needs of the nation. It is 
because of this inability that the public health service 
has been such an effectual organization. Much as we 
shall mourn the passing of the family physician, his 
elimination is the result of a changing social order. 
His once glorious, honorable position can be restored 
only by a reversal of this whole social movement. 
Appreciating fully that he was indispensable in an age 
that is irrevocably gone, it must be sincerely admitted 
that society is less and less indebted to him for scien- 
tific contributions. More and more these are forth- 
coming from salaried investigators in research institu- 
tions and hospital clinics. 

Nor should we feel that the removal of private prac- 
tice is evidence of decay or decline in our medical 
structure. Let us bathe in the sunlight of an altruistic 
past unequalled by any other profession, but let us 
admit that it is time to liberate the doctor from an 
economic code which compelled payment of money to 
the grocer but not to the healer. Let us admit that, as 
we view the future, the physician must be guaranteed 
social security and be free from economic worries so 
that he can devote his energies and skill to his great 
task. Furthermore, when it is appreciated that the aim 
of medicine is changing from treatment of disease to 
prevention, it will be evident that individual, private 
endeavor is an inadequate and unsuitable method. 


i THIS brief synopsis I have tried to indicate the 
direction in which medicine is moving. I have neither 
the time nor the capability to analyze all of the in- 
tricacies of this problem. I only hope to arouse you to 
your future responsibility. The things I have said have 
not been easy for one who has for years romantically 
clung to the hoary traditions of his profession. But 
after considerable thought it is obvious that we cannot 
escape this inevitable change. To me it is apparent that 
many health problems have been solved medically but 
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remain socially untouched. The distribution of medical 
care has not kept pace with our medical knowledge. To 
supply medical service requires that our people have 
more than just a family doctor; they need a family 
health center from which will emanate not just treat- 
ment of disease but also the prevention of illness. 

What organization already functioning can be better 
utilized for the care of the community than industrial 
medicine? No other phase of medicine is more inti- 
mately related to the socio-economic problem confront- 
ing this nation, for it is the industrial physician who 
deals with the very group of people for whom health 
insurance is being urged. This intimacy begins with 
the pre-employment examination, it continues with the 
periodic health examination, the correction of physical 
defects, the early recognition of tuberculosis, heart 
disease, cancer, and the like. The intimacy is enhanced 
as the workman receives care for his injuries or illness. 
He confides his family health problems to the plant 
physician or nurse, who extend their interest into the 
family welfare, thus reaching the basic unit of society. 
To a practical degree this type of medical care retains 
the personal relationship of the patient and physician. 
It is a half-way medium between the old individualistic 
private practice and the future community health serv- 
ice. Industrial medicine can offer to organized medicine 
an agency which will meet the demands of either the 
practical or the arm-chair social economist, but yet be 
an agency which will avoid the objectional features of 
so-called socialized medicine, state medicine, or com- 
pulsory health insurance. 

To the class who needs it most, industrial medicine 
can offer a service that will prevent disease, give med- 
ical and surgical care, train the handicapped and re- 
habilitate the idle. If our profession is going to fore- 
stall the efforts of the politicians to set the future 
course of medicine, it must relinquish legendary, 
sentimental, but outmoded beliefs, and offer a solution 
to an undeniably urgent problem. The circumstances 
of the times offer you an opportunity for leadership. 
You must not fail—you are a “chosen generation.” 





Cod Liver Oil Ointment 
—wWith Sulfonamides— 
—In Wounds and Osteomyelitis— 


S. J. WOLFERMAN, M.D., and W. F. ADAMS, M.D., 
Cooper Clinic, 
Fort Smith, Arkansas 


HIS ARTICLE is prompted by the paper which ap- 
peared in INDUSTRIAL MEDICINE, April 1, 1942, by 
R. H. ALDRICH, M.D., of Boston, Massachusetts. 

DR. ALDRICH, in his eight-year study, reported some 
interesting and excellent results. In the main, a study 
of our own over three years leads us to agree in many 
instances and all the basic principles; but we feel that 
our experience goes a bit farther, as we have carried on 
similar work in a little different field. 

Our work here at the Cooper Clinic consists of a 
very large industrial practice. We are constantly re- 
ceiving patients from an extensive furniture district, 
from coal mines, and from zine smelters. This amount 
of work was recently accelerated by the construction 
nearby of a large army camp to house 20,000 troops. 
In this type of industrial service, again supplemented 
by the workers from the natural gas fields and from 
the light and power company, we have had many trau- 
matic injuries which have produced not only traumatic 
amputations but also extensive abrasions and friction 
burns, and, from the furniture districts and the saws 
that are used in that work, many instances where the 
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injury has consisted of denudations and loss of all lay- 
ers of skin. Likewise we have had numerous burns from 
hot metal (zinc), and a number of electrical burns. 

In the earlier part of our work we, too, used the cod 
liver oil ointment. But because it seemed to us that the 
secretions from the tissues precipitated out definite 
particles of solid material from this ointment and 
separated the oil, we returned for a time to the stand- 
ard cod liver oil by itself. This, however, was not 
satisfactory, as we were not able to make it stick on 
tissues, and it required too frequent dressings. We, 
therefore, felt it incumbent on us to make some type of 
ointment that would not be precipitated by the tissue 
secretions. 

On formulae suggested by DR. D. W. GOLDSTEIN, der- 
matologist of this Clinic, and in conjunction with our 
registered pharmacist, we set out to make a more stable 
ointment and one that was free of carbolic acid, ben- 
zoin and zinc oxide, as we did not see that they contrib- 
uted any benefit to the ointment itself. After many 
trials we found that we could mix approximately 40% 
white wax with the standard cod liver oil and make it 
hold together under almost any conditions provided it 
was properly prepared. This preparation is most im- 
portant. When we used this ointment, prepared with 
just the cod liver oil and white wax, we not only 
obtained better results, but also the secretion from 
the wound was less, the time of healing was shortened, 
and it required less frequent dressings. This was par- 
ticularly true of large body surface burns, and of 
abrasions that had been contaminated with sawdust 
and dirt from the furniture district. 

About 20 months ago we got the idea that if this 
cod liver oil worked so well in burns, denudations and 
abrasions, and in indolent wounds, the lessening of the 
additional factor of infection would constitute a fur- 
ther advance in the treatment. Accordingly we began 
to work a 6% sulfanilamide powder into the ointment 
after it was prepared. The experience of working the 
sulfanilamide powder into this ointment again inten- 
sified the need of very careful preparation of the oint- 
ment to keep it from separating. At the same time we 
tried to work a 6% sulfonamide into the cod liver oil 
ointment, but it separated much more than the white 
wax ointment we were using. Following the use of 
sulfanilamide and then sulfathiazole, we mixed up two 
ointments, one with 6% sulfanilamide and the other 
with 6% sulfathiazole. When we felt, from any history, 
or what we could see from the wound, that possibly a 
streptococcus might be the contaminating organism, 
or when we expected it to be, we would use the sul- 
fanilamide ointment. But routinely in most infections, 
we then used, and are still using, the sulfathiazole 
ointment. 

Our experience with the cod liver oil ointment in the 
treatment-of burns, ulcers and abrasions, as well as in 
rectal dressings, agrees with that of DR. ALDRICH, 
although we have not used it in pruritus vulvae 
as he has. But it is very noticeable that when the 
sulfanilamide or sulfathiazole is added to the ointment, 
the healing is quicker, the discharge is less, and the 
time of disability is shortened. The addition of sul- 
fanilamide or sulfathiazole is certainly a step forward 
in preventing infection. We feel very definitely that, 
owing to its great power of preventing infection, it 
shortens the time of healing. So far as we have been 
able to see, there is no difference in the control of pain 
whether or not the sulfanilamide or sulfathiazole is 
employed. 

We wish to call attention to the significant fact that, 
in industrial work, loss of skin tissue and abrasion is 
one of the greatest difficulties in caring for employees, 
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and one cause for prolonged disability. We feel that the 
application of this ointment to this type of wound, in 
our experience at least, has been a great step forward 
in that it requires very much less frequent change of 
dressings, the infection is kept down, and a more 
rapid promotion of healing without destruction of the 
new granulation tissue is accomplished. 

DR. GOLDSTEIN has advocated for years that all skin 
dressings be applied either on a very fine mesh old 
sheeting or linen, or on a gauze that has practically no 
interstices. We have tried to follow out this routine, 
particularly in dressing burns, abrasions and denuda- 
tions. This linen or fine mesh gauze dressing, not less 
than 44 x 40, is in itself a very definite factor in pro- 
moting the-time of healing. 

We have taken opportunity to try out one other form 
of advance in this line that we have not yet seen re- 
ported in the literature. We think it offers, even from a 
relatively small experience, sufficient encouragement to 
make it worthwhile, and we suggest that it be tried 
by others: 


preom OUR experience in using vaseline gauze on abra- 
sions, it was only natural that we should want in 
some way to conserve the dressing of the smaller 
injuries and small burns, so the next step was, instead 
of making vaseline gauze with vaseline, to use the very 
fine mesh two-inch and three-inch bandage and make 
the gauze with this cod liver oil, wax and sulfathiazole 
ointment. This we prepared in six-inch strips in suit- 
able containers so they could be lifted off and applied 
readily to the burns and abraded wounds, just as we 
had formerly used ordinary vaseline gauze. The results 
were so nice that it brought up further thought. 

If strip gauze made with this ointment promoted the 
time of healing, reduced the incidence of infection, 
lessened the amount of wound secretion, and was a 
time saver in burns, abrasions and denudations, it was 
only natural that it should be tried in chronic oste- 
omyelitis. Modern methods of treatment have caused a 
very definite decrease in the incidence of chronic 
osteomyelitis. The handling of acute compound frac- 
tures with irrigation and one of the sulfonamide pow- 
ders and rigid immobilization, is, of course, well known 
to everyone, as is, also, the treatment of acute osteo- 
myelitis with early drainage and sulfonamide — or 
without any drainage and with sulfonamide, as recom- 
mended by some. The work of Dickson and Dively* of 
even operating chronic osteomyelitis, filling the wound 
with sulfathiazole and giving sulfathiazole intrave- 
nously and closing the wound, is another chapter which 
improves still more upon the old type of treatment. 

But with all these advances there still are, and prob- 
ably will continue to be, cases referred to the hospital 
or cases of our own in which for some reason or other 
the time element so necessary in the treatment has 
been neglected to such a point that the modern methods 
do not suffice. We think it can be definitely stated that 
all the newer methods for the treatment of acute osteo- 
myelitis, and for the prevention of osteomyelitis, have 
a very definite time factor, and that this is often out 
of the control of the men who are most interested in 
this work, as a large number of such cases are seen first 
by men who are either not conversant with them or not 
properly equipped to do even the first aid. In such events 
there will be, of necessity, still some indication for 
osteomyelitis treatment by the Orr method. 

In a very small series of cases—too small to sustain 
any concrete conclusions—we have followed the Orr 
treatment for chronic osteomyelitis according to the 





*Reported in November, 1941, at the meeting of the Southern 
Medical Association. 
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original Orr detail, with the exception that where we 
have previously used vaseline gauze we now use a 
gauze made with 60° cod liver oil, 40° wax and 6% 
sulfathiazole. It is impossible, of course, to make a 
control series on an experience of this type, but we 
have reached the very definite conviction in our minds 
that the gauze made with this ointment instead of 
vaseline and used in the Orr treatment not only reduces 
the amount of secretion in the wound, but also reduces 
the odor; and we are likewise convinced that the aver- 
age time of healing is definitely shortened. In a hospital 
ward it is, of course, a distinct advantage that the odor 
is reduced and not complained of by the other patients, 
as was so frequently the case when the older method 
with vaseline gauze was employed. 

The basis for this treatment we believe is sound. 
Without going into the literature in detail, men who 
are familiar with this work can recall the treatment of 
osteomyelitis with mineral oil and irradiated mineral 
oil, with cod liver oil, and with the different types of 
packs. We feel that basically the properties of cod 
liver oil—which is essentially bacteriostatic and sterile, 
is a stimulant to granulation and epithelium, has a 
liquifying action, and in some way stimulates wounds 
—plus the additional bacteriostatic power of sulfa- 
thiazole, answer all the qualities of the ordinary vase- 
line gauze with many additional advantages. Such, at 
any rate, has been our experience. 

In the preparation of the vaseline gauze we had great 
difficulty in finding a stable ointment that would stand 
being cooked into the gauze and autoclaved to be sure 
of its sterility. Mindful of the fact that cod liver oil 
itself is sterile, but also mindful of the mixing by the 
druggist, we felt we could not take the chance of using 
such a preparation without autoclaving it. When sul- 
fathiazole was added to the cod liver oil ointment and 
the gauze made with it was placed in the autoclave, 
there was a definite separation between the oil and the 
base, This, in a case of osteomyelitis, is a definite dis- 
advantage. However, we found by experimentation— 
trial and error—that if we take white wax in propor- 
tion of 40% and melt it in a high temperature over a 
Bunsen burner, then add a standard cod liver oil 60%, 
stir quickly and continue the heat (lest the adding of 
the oil cool down the wax), we can prevent lumping. 
After this we cook the mixture at least an hour and a 
half. Just what takes place in the intense prolonged 
cooking we are not sure, as we have done no chemical 
studies to find out, but we do know from actual ex- 
perience that this long cooking of the oil and the white 
wax is essential. After the mixture has been allowed 
to cool, sulfathiazole is added in the quantity to make 
it a 6% ointment. This is then taken to the hospital, 
where it is autoclaved. Made in the manner described, 
it can be autoclaved without separating. Regardless of 
the time the gauze may stay in the bone or in the soft 
tissues, we have yet to find where any separation has 
taken place. 


WE SUMMARIZE, now, by adding the emphasis of our 
own experience to the conclusions of DR. ALDRICH, 
of Boston. We can corroborate what he said. In addi- 
tion we offer the suggestion that 6% sulfathiazole or 
sulfanilamide added to the cod liver oil ointment prepa- 
ration increases its efficiency. And further, we feel that 
the type of gauze we have made as a substitute for the 
ordinary vaseline gauze is a decided improvement in 
the treatment of burns and denuded wounds, and par- 
ticularly in the Orr treatment of osteomyelitis. Al- 
though our experiences at present are limited, we 
believe there is sufficient evidence to recommend this 
to others for trial. 
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Cardiovascular Survey of Supervisors 


V/. LEIGH COOK, JR., M.D., 
Feliow in Industrial Hygiene, 
University of Pittsburgh Medical School 


T IS well known that degenerative cardiovascular 

disease constitutes the greatest hazard of middle 
life and that those individuals occupying executive 
positions are particularly prone to this malady. Be- 
cause of the disability toll which this disease exacts, 
frequently without warning among this group, a study 
was carried out to determine the value of certain 
objective investigations in detecting such disease proc- 
esses in their incipiency. It is to be emphasized that 
the group reported represented individuals engaged 
in their daily occupations and inferentially symptom- 
free. Because this work represented a new departure 
in the relationship of employer and employee, a com- 
plete study was not attempted. The examinations were 
limited therefore to objective methods of which the 
following were felt to constitute the essential min- 
imum: Fluoroscopy of chest, electrocardiographic 
study, auscultation of the heart, blood pressure deter- 
mination and urinalysis. 

Six hundred ninety-two men between the ages of 30 
and 67 employed in executive capacities by a large 
Eastern corporation were examined in the manner out- 
lined above. The results of the various tests performed 
will be discussed separately. 

An electrocardiogram was made in every case. Three 
standard limb leads and a chest lead designated C F, 
(American Heart Association) were used. The trac- 
ings were divided into normal and abnormal according 
to the criteria for a normal electrocardiogram as out- 
lined by H. E. B. Pardee.* 

Tracings exhibiting the Q, T, pattern without sup- 
porting evidence in the second lead were arbitrarily 
classified as normal. There were 118 abnormal electro- 

cardiograms, or 17%. Among these were 79 which 
showed uncomplicated left axis deviation; 14 which 
displayed right axis deviation; 16 with intraventricu- 
lar conduction defects and nine miscellaneous abnor- 
malities such as ventricular premature beats, auricu- 
lar fibrillation, left ventricular strain and myocardial 
infarct. Since left axis deviation constitutes such a 
large percentage of the total abnormal tracings, it is 
not surprising that the relative age incidence of these 
two are parallel. As would be expected left axis devi- 
ation as well as total number of abnormal electro- 
cardiograms increased with increasing age. Evaluation 
of the significance of the uncomplicated left axis devi- 
ation is difficult. There were 39, or 50%, of these 
having other abnormalities such as elevated blood pres- 
sure, murmurs or irregularity of the cardiac silhouette. 
The remaining tracings in this group cannot be said 
to have consistently exhibited deviation of less marked 
degree although those with high arterial tension gen- 
erally demonstrated the most marked increase in the 
voltage of the Q.R.S. complexes. Perhaps a number of 
the cases classified as left axis deviation showing this 
as the only pathologic sign might have been placed into 
the normal group had the patients been routinely ex- 
amined in the supine position. If all could have been 
thus ruled out of the pathologic class our percentage 
of abnormal tracings would have been 11.2% instead 
of 17%. 

Right axis deviation is represented in the younger 
age group, bundle branch block shows a lower incidence 
. Presented at the Twenty-Seventh Annual Meeting of the 
AMERICAN ASSOCIATION OF INDUSTRIAL PHYSICIANS AND SURGEONS, 


Cincinnati, April 14, 1942. 
*In Clinical Aspects of the Electrocardiogram, Ed. TV. 
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until near the age of 60 years. It is interesting to note 
that there is but one case in which coronary disease 
could be diagnosed from the electrocardiogram and 
that tracing showed definite evidences of a healed 
anterior myocardial infarct. As mentioned above, there 
were 16 cases of intraventricular block which is con- 
sidered to be indirect evidence of coronary disease. 
These cases will be dealt with in detail below. 

In studying the incidence of elevated blood pressure, 
mild hypertension was said to be present if the blood 
pressure exceeded 150/100 but not 180/110. Readings 
above this level were considered as severe hyperten- 
sion. There were 53, 7.6%, cases of hypertension by 
the above criteria, 10 severe and 43 mild. In a general 
way, the incidence of hypertension increased with in- 
creasing years and thus paralleled the incidence of 
abnormal electrocardiograms. 

Fluoroscopic examination of the chest or a seven- 
foot film was made in every case. Abnormalities of 
the heart, aorta or both were present in 64 cases, 9.2%, 
and again it was found that the incidence of these 
abnormalities paralleled those discussed above. Gen- 
erally, widening of the aorta was the most constant 
finding, although slight enlargement of the left or 
right ventricle or both ventricles was also frequent. 
There were four instances of widened aorta sufficient 
to be considered aneurysmal. There were three cases 
showing areas of calcification of the aorta. For the 
most part it can be said that the x-ray findings were 
such as would be expected from the results of the other 
methods employed. The pulmonary abnormalities de- 
tected have been dealt with elsewhere. 

Auscultation of the heart as a diagnostic procedure 
was of little value in this study. With the exception of 
faint, soft systolic murmurs which we classified as 
functional and which constituted at least three-fourths 
of the abnormal auscultatory signs, the murmurs con- 
sidered organic were discovered in connection with 
other pathologic signs, that is, electrocardiogram, blood 
pressure, and x-ray. 

Routine urinalysis disclosed the presence of albumi- 
nuria ranging from 2+ to 4+ in 12 cases. Five of 
these cases were definite hypertensives. Sixteen cases of 
glycosuria between 2+ and 4+ were found. At least 
50°% of these were known diabetics under treatment 
and the remaining were referred to their family phy- 

sicians for further study. 


Comment 

HERE were 11, or 1.6%, cases in which a definitely 

abnormal electrocardiogram was the sole finding. 
Nine of these showed widening of the Q.R.S. com- 
plexes sufficient to warrant a diagnosis of intraven- 
tricular conduction defect (over 0.12 secs.). Two were 
classical bundle branch block and the remaining six 
were examples of subbifurcation block. 

These instances of intraventricular conduction de- 
fect without other evidences of organic heart disease 
are particularly important because the etiology of 
this condition is largely coronary sclerosis. In White’s 
series of the 181 bundle block of all grades, 39.1% 
showed coronary disease. In another 52 cases of in- 
traventricular block (White and Jones, 1927) 74.6% 
were thought to be due to coronary disease. “The 
prognosis of left bundle branch block is poor (Levine, 
Clinical Heart Disease). The average length of life 
after it is first noted is not more than a year or two 
but there are exceptional cases that carry on fairly 
satisfactorily for many years. The situation in right 
bundle branch block is quite different, for here many 
cases continue in good health for a great many years.” 
Of the nine of our cases above mentioned four were 
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left and five right bundle branch block. The four cases 
of intraventricular block, left, discovered as isolated 
findings and, according to competent authorities, hav- 
ing such a poor prognosis take on importance of rather 
great magnitude even though they constitute but 0.6% 
of the total group examined. Most authors state that 
bundle branch block is a rather common finding, but 
they are dealing with sick people as a general rule. 
This work, it should again be emphasized, was carried 
out on healthy working male executives. The question 
of the actual value of routine electrocardiography in 
such periodic examinations may properly be asked. We 
wish to point out that the great majority of the ab- 
normal tracings were consistent with abnormalities 
found by other methods. However, there were 11 cases 
showing unequivocal electrocardiographic changes in- 
dicative of severe myocardial disease not revealed by 
other procedures. 

There were seven patients (1%) classified as having 
hypertension in whom the elevated blood pressure was 
the only deviation from normal. Such a finding un- 
supported by other pathological signs is of question- 
able diagnostic and prognostic significance. However, 
we do not wish to infer that the individual with hyper- 
tension of this type is less susceptible to the hazards 
of vascular disease. Considerable light would be shed 
on this problem if other studies calculated to classify 
the hypertension were performed. 

Roentgen evidence of cardiac or aortic disease was 
invariably accompanied by supporting pathological 
signs. Exception to this rule occurred in the older age 
group where arteriosclerosis was the predominating 
feature. 


Summary 


IX HUNDRED ninety-two executives engaged in their 

daily tasks were examined in the following man- 
ner: Electrocardiogram, fluoroscopic examination of 
the chest, blood pressure, auscultation of the heart and 
urinalysis. 

2. The relative frequencies of the abnormalities dis- 
covered by these respective methods were strikingly 
parallel. 

3. The electrocardiogram disclosed 10 cases of defi- 
nite heart disease not revealed by other less com- 
plicated procedures. 

4. At least 10 cases of potential and previously 
undiagnosed diabetes mellitus were discovered. 


Conclusion 


T= survey was begun to determine the incidence 
of cardiovascular disease in a group of actively 
working executives and whether such a limited type 
of examination could detect such disease process in 
its earliest stages. 

The incidence of abnormalities was: 


Electrocardiograms—11.2% abnormal. 

Blood pressure determinations—7.6% abnormal. 
Fluoroscopy—9.2% abnormal cardiac contours. 
Auscultation—4% with significant murmurs. 
Urinalysis—4% with positive findings. 


There were 13.1% of the entire group with one or 
more findings which deviated from the normal. Indi- 
viduals presenting bundle branch block as the only 
abnormality or those exhibiting hypertension alone are 
certainly susceptible to cardiovascular accidents. The 
eight cases with glycosuria should have definitely 
benefited from this discovery. The knowledge that 87% 
of this group were, from this limited examination, not 
candidates for cardiovascular accidents is comforting 
knowledge. We believe that the value of this work will 
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be enhanced by repetition because certain borderline 
cases can be checked for comparison and the progress of 
definite abnormalities can be observed. 


Hypertensive Vascular Disease in Industry 


ARTHUR FREEDMAN, M.D., 
Cincinnati, Ohio 


T SHOULD be stated at the outset that the problem, as 
I applied to industry, differs only in the emphasis 
placed, from that as it affects the general population. 

High blood pressure is not a disease. It is only a 
symptom in the manner that jaundice, asthma, fever, 
and sugar in the urine may be considered symptoms of 
disease. Because of the obscurity surrounding the 
causation of high blood pressure, hypertensive vascular 
disease has come to be considered a syndrome; and as 
such serves as a convenient method of grouping such 
cases, the prognosis of which we know moderately well, 
the duration of which we know scarcely at all in any 
individual instance, and the causation of which we can 
be specific about in only a very small number of cases. 

The identification of the syndrome hypertensive 
vascular disease depends on the recording of elevated 
blood pressure upon clinical examination. A comment 
concerning this is in order because of the errors at- 
tendant upon the use of the sphygmomanometer. Atten- 
tion has been called in one. of the bulletins of the 
American Heart Association to the advisability of 
avoiding excitement at the time the pressure is re- 
corded. It has in fact been shown recently that when 
patients are taught to have a member of the family take 
their pressures at home, these pressures are lower 
than the physician records in the office.’ It is recom- 
mended that, so far as possible, the patient be in a 
recumbent position with the arm on a level with the 
body. The very identification of the sounds as de- 
scribed in the Korotkov technique is not always easy. 
The first systolic sound may be missed because of its 
faintness, inasmuch as it is frequently only a click, 
and identifiable only by its regular recurrence. The 
second sound, which is much louder and usually accom- 
panied by a murmur, is often taken for the first one. 
The third sound is usually as loud and somewhat more 
pure than the second. At the point where the third 
sound changes and becomes significantly fainter is the 
beginning of the fourth phase; and this is the level at 
which the diastolic pressure should be recorded. Com- 
plete disappearance of sounds constitutes the fifth 
phase but has no significance whatever in the blood 
pressure reading except that in aortic insufficiency 
there may be no fifth phase, since the sounds may 
frequently be heard all the way to zero. The Heart 
Association advocates the recording of two diastolic 
pressures for greater precision—that of the change in 
sound intensity, and that of its disappearance. 

Other factors involved in the accurate recording of 
blood pressure should be borne in mind. It has been 
observed that the use of the standard 13 cm. blood 
pressure cuff is usually accurate to within plus or 
minus 10 mm. provided that the circumference of the 
arm is between 24 and 35 cm. Disturbingly, however, 
larger arms may give false high readings, and smaller 
arms false low readings, and border-line cases, if they 
involve in the first instance obese or muscular people, 
and in the second instance, very slender people, may 


From the Cardiac Laboratory, Department of Internal Med- 
icine, University of Cincinnati, Cincinnati Genera! Hospital. Pre- 
sented at the Twenty-Seventh Annual Meeting of the AMBpRICAN 
ASSOCIATION OF INDUSTRIAL PHYSICIANS AND SurcEeons, Cin- 
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COMPARISON OF "BLoop PRESSURE BY -AUSCULTATORY 
(KoroTKov), AND HAMILTON MANOMETER METHODS 
~~ 13 em. cuff accurate within + 10 mm. if arm circum- 
ference between 24 cm. and 35 cm. 
On larger arms false high readings, both systolic 
and diastolic, up to 30 mm. can occur. 
On smaller arms false low readings to 30 mm. can 
occur. 
20 cm. cuff gives false low readings when used on 
obese arms. 
In aortic insufficiency, false low readings consist- 
ently occur. 
Auscultory gap is caused by increased venous pres- 


sure in arm: 
when arm is dependent 


when cuff inflated slowly 


RAGAN & Borpitey: Johns Hopkins Hosp. Bull., 64, 
504, 1941. 































inaccurately be diagnosed as respectively hypertension 
or hypotension. Unfortunately, the relationship be- 
tween the size of the cuff and the size of the arm and 
their effect on blood pressure readings does not con- 
sistently hold, so that simple arithmetic calculations 
may not be used to make corrections of readings. At- 
tempt has been made to use larger cuffs for larger 
arms, but in these instances false low readings have 
at times been obtained. These discrepancies have been 
studied by simultaneously measuring the blood pres- 
sure by the standard method and by arterial puncture 
with the needle connected to an optical manometer. 
This has been done by Ragan and Bordley,? at Johns 
Hopkins Hopsital, and confirmed in the Cardiac Labo- 
ratory of the Cincinnati General Hospital, by Kotte 
and Iglauer.* 

A word about the ascultatory gap is also in order. 
It has been observed that false low systolic pressures 
may be recorded when the faint first sound is missed 
and the subsequent sounds become temporarily inaudi- 
ble while the manometer drops as much as 20 to 30 
mm., at which point the second sound is picked up. 
This phenomenon usually appears only in hypertension, 
and occurs when the venous pressure in the arm is 
elevated, owing either to the fact that the arm is de- 
pendent, or that the act of pumping the cuff with the 


































SYSTOLIC ELEVATION OF BLOOD PRESSURE 
WITHOUT DIASTOLIC ELEVATION 
(Not Hypertension as Clinically Understood) 
In—Aortic insufficiency 
Hyperthyroidism 
Arteriosclerosis of aorta 
Heart block 
Arterio-venous fistula 








CL. ASSIFICATION OF “HyPt PERTENSION 


hand bulb increases venous pressure before the artery 
is occluded. It is desirable, therefore, to listen for the 
first faint sounds. 

The observation of elevated blood pressure does not 
always mean that the syndrome of hypertensive vascu- 
lar disease is present. There are five situations in 
which the systolic blood pressure is elevated, while 
the diastolic is normal, or low. It is the elevation of 
the latter above 90 mm. which constitutes the criterion 
for hypertensive disease. 

Having surmounted the previously mentioned haz- 
ards, and having made the diagnosis of hypertension, 
the question of its etiology deserves consideration. A 
helpful grouping of causes of high blood pressure can 
be made. The major classifications are :6 


. Neurogenic and psychogenic; 

. Endocrine; 

. That related to kidney disease; 

. Metabolic; 

. That associated with congestive heart failure; and 
. An unclassified group which includes essential hyper- 

tension, and the hypertension associated with the toxemias 


of pregnancy. 


ie IS generally conceded that the term essential hyper- 

tension is used to hide an ignorance of etiology. 
It was formerly believed that practically all cases of 
hypertension were of this type; however, this group 
becomes smaller and smaller as our ability to make 
more specific diagnoses increases. The usefulness of 
specific diagnosis in cases of hypertension has thera- 
peutic, prophylactic, and prognostic value. To give only 
one example, there has lately been much in the liter- 
ature about the hypertension caused by unilateral 
kidney disease and the possibility of its cure by the 
removal of the offending kidney. The recognition of 
high blood pressure, therefore, should not be regarded 
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I Ne urogenic 
A Psychogenic 
1. Psychoneurotic 
2. Stress and strain 
B  Medullar 
1. Di shtheria 
2. Poliomyelitis 
3. Encephalitis 
C Ine. Intracranial pressure 
D Reflex 
1. Carotid sinus 
2. Aortic depressor nerves 
3. Ischemic muscle 
a. cardiac 
b. skeletal 
II Endocrine 
Pituitary (Cushing syndrome) 
B Adrenal 
D Diseases of renal arteries 
1. Renal atheroma (large and small arteries) 
2. Arteriolar sclerosis 
3. Infarets of kidney 
4. Periarteritis nodosa 
Tumors of kidney 
1. Wilms tumor 
2. Other tumors 
F  Coarctation of aorta 
G_ Renal calculi 
H Amyloid disease 
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Williams and Harrison: Ann. Int. Med., 13, 650, 1939 (Modified). 


I Mercury and lead poisoning 
J Polycythemia 
Ill Renal 
A Acute and chronic glomerular nephritis 
B Obstruction to urine flow 
1. Congenital anomalies 
2. Ureteral stricture 
3. Urethral obstruction 
4. Pelvic tumors 
5. “Spinal’’ bladder 
C ees tract infection 
Pyelitis 
2 Pyelonephritis (classical or masked) 
IV Metabolic 
1. Medullary—adrenalin (pheochromocytoma) 
2. Cortical tumors 
C Ovarian 
1. Menopause 
2. Arrhenoblastoma 
A Hypercholesterolemia ( (renal atheroma) 
B Gout (uric acid deposits in kidneys) 
V Congestive Heart Failure 
VI Mixed 
VIL T’nelassified 
A Essential hypertension 
1. With family history 
2. Without family history 
B_ Toxemia of pregnancy 
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as a state of affairs for which nothing can be done but 
should stimulate the physician toward search for some 
causative factor which might be correctible. 

It is difficult, perhaps even misleading, to be specific 
with regard to the problem of employability and ex- 
pected morbidity in individuals with hypertension. It 
can certainly be said that many cases of hypertension 
are benign and may go on for 10 or more years with 
no symptoms whatever, other than occasional head- 
ache. Others suffer from disabilities such as nose bleed 
and angina pectoris. Much more dramatic, of course, 
are the apoplexies which probably result from the 
effect of elevated pressure on sclerotic vessels. The 
apoplexies incidentally may not only be cerebral, but 
may also be mesenteric or renal. In the retina as well, 
vascular occlusion or bleeding may greatly impair the 
patient’s sight. And finally, heart failure and renal 
failure may manifest themselves at any time; after 
many years if the hypertension is benign, more rapidly 
when it is malignant. X-ray of the heart shadow, ex- 
amination of the retinal vessels, and examination of 
the urine are auxiliary measures which are helpful in 
predicting the imminence of these accidents. Neces- 
sarily, their occurrence is far more serious in people 
who hold responsible positions—not only executives, 
but also those who operate machinery whose malfunc- 
tion may be injurious to others. 


Now that large numbers of people are being em- 
ployed, it may be considered necessary to hire 
some with hypertension who might previously have 
been rejected. As indicated, there are few precise 
criteria to be used. Unfortunately, the applicant can 
rarely tell you the duration of his hypertension. 
Nevertheless, some exclusion may be made on the basis 
of symptoms of heart failure, of retinal vascular dis- 
ease impairing sight, and of increasing nocturia. 
Objectively, x-ray evidence of cardiac enlargement 
and the palpation of a vigorous apical thrust in the 
presence of hypertension are evidences of myocardial 
dilatation or hypertrophy. Another test is the meas- 
urement of a first morning urine specimen for specific 
gravity. This would be expected to be a more con- 
centrated specimen than that voided at the time of 
initial examination, and constitutes a fairly sensitive 
criterion for kidney concentrating capacity — fre- 
quently the first function of the kidney to fail. Finally, 
examination of the eye grounds for the presence of 
silver wiring and of A-V nicking is useful. If the 
applicant with hypertension, therefore, has cardiac 
enlargement or hypertrophy, poor urine gravity or 
retinal vascular disease these may be used as basis for 
rejection. 

It is of interest, though scarcely applicable to any 
individual case that the ratio of hypertension between 
the sexes is two to one in favor of the women. On the 
other hand, it has also been observed that the mortality 
of hypertension among men is twice as great as it is 
in women.* Among a group of jail (not war) prisoners, 
it has been noted by one observer that in the age group 
from 16 to 29, 2.6% of the whites had hypertension, 
while 7.8% of the negroes were so affected. From 30 
to 39 the percentages were 2.4 and 14.8 respectively, 
while from 40 to 49 they were 6.3 and 19.7, and in the 
age group of 50 years and above, they were 23.5 and 
38.4. The totals indicated that only 4.4% of the whites 
had hypertension as contrasted with 13.6% of the 
negroes.°® 

In summary, it may be said: (1) that technical 
difficulties of blood pressure recording have to be 
kept in mind; (2) that the elevation of systolic blood 
pressure alone is not indicative of hypertensive vascu- 


INDUSTRIAL MEDICINE 


Page 323 


lar disease; and (3) that the finding of hypertensive 
vascular disease does not in itself put an end to that 
phase of the examination but should stimulate efforts 
toward identification of the cause of hypertension. 
Finally, benign hypertension per se is not an obstacle 
to employability, though it should be remembered that 
the condition may become progressive and after a 
longer or shorter period of time constitute a hazard. 
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Cardiovascular Syphilis 
—tIn the Active Period of Life— 


J. HAROLD KOTTE, M.D., 
Cincinnati, Ohio 


HE importance of syphilis in industry is apparent 
for several reasons. Syphilis is contagious, not so 
much through contamination or intermediate contact 
as through more intimate relations between em- 
ployees; it is most common during the working years; 
it is an economic risk in some instances, and may be a 
cause of disability and loss of time, and a source of 
cost to the industry. Moreover, accidents may arise 
from the employment of a syphilitic with cardiovascu- 
lar or central nervous system disease. But, except in 
these several respects, a syphilitic worker is just as 
valuable as his non-syphilitic companion, and, except 
in these respects, the mere fact that he has syphilis 
does not constitute grounds for rejection for employ- 
ment or dismissal from his job. Because it is impor- 
tant for the industrial physician to be on the alert for 
these important complications, we shall consider one 
of them—cardiovascular syphilis—in more detail. 
The prevalence of systemic syphilis varies markedly 
with the age group employed, with race, economic 
status, and occupation, and so it is impossible to give 
any general figures for a group of workers as a whole. 
Reported incidences range anywhere from 1.1% (East- 
man Kodak Co.) to 13% (Oklahoma barbers, 1930), 
depending on these factors. In Cincinnati, of 5,768 
workers in various industries who were given blood 
tests, 2.75% were found positive. Just how commonly 
we may find cardiovascular complications in such an 
infected group can be shown from clinical and patho- 
logical statistics. The reported incidence, as deter- 
mined by these methods, varies widely because of the 
admitted difficulty in discovering early involvement by 
present clinical methods. Most clinicians’? consider 
that 10% of all untreated syphilitics ultimately present 
symptoms or findings of cardiovascular involvement. 
Pathologists,* * on the other hand, give the postmor- 
tem incidence as ranging from 70% to 90% of all 
cases who demonstrate syphilis pathologically. At the 
Cincinnati General Hospital, a recent review by 
Gelperin® showed uncomplicated syphilitic aortitis, 
exclusive of those cases who showed aneurysm, valv- 
ular involvement, or gumma, to be found in 9.1% of all 
autopsied material. Other pathological surveys*.? of 
uncomplicated aortitis give a range which varies from 
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4.2% to 8.7%, depending mainly on the community 
which the hospital served. It has been estimated that 
40,000 people die from cardiovascular syphilis yearly, 
which is over half of the number who die from tuber- 
culosis. We are left with the conclusion that cardio- 
vascular syphilis is a common complication in latent 
syphilis, but that its presence is often not suspected 
clinically. A discussion of the biology and pathology 
of the disease may serve to demonstrate why this is so. 

A very short time after inoculation with the spiro- 
chaete of syphilis, a generalized dissemination of the 
organisms takes place through blood and lymph chan- 
nels. After reaching certain tissues suitable for their 
growth, they continue to multiply there and at the 
primary site while gradually disappearing from the 
blood. Usually within two months of the appearance 
of the initial lesion, a secondary outbreak occurs, char- 
acterized by a florid scattering of organisms and 
diversity of lesions. Even though the heart and aorta 
are generously seeded at these stages, no clinical evi- 
dence of infection can be gained from physical or 
electrocardiographic examination. As the secondary 
eruption gradually subsides, a more chronic series of 
relapses, much less fulminating than previous ones, 
takes its place. During this smoldering stage, so-called 
latency develops, or the absence of any symptoms or 
signs despite active infectious lesions. It is in this third 
period that either gradual, chronic tissue destruction 
occurs, or the more rapidly necrotic gumma forms. 

So far as the cardiovascular apparatus is concerned, 
the aorta beyond the sinuses of Valsalva is the site of 
predilection. By gradual destruction of elastic tissue, 
inflammatory reaction and replacement fibrosis, the 
aortic wall becomes dilated, thickened, inelastic, and 
often adherent to the mediastinum. Variations of these 
changes constitute the stage of uncomplicated aortitis 
which may or may not be recognized clinically, and which 
may or may not ever progress to further destruction. 
If the dilatation of this vessel becomes pronounced, 
either diffusely or locally, a fusiform or saccular 
aneurysm may form. If the disease extends down to 
the aortic ring, the aortic valves may become thick- 
ened, rolled, and separated at their insertions—aortic 
valvular insufficiency develops with all the altered 
hemodynamics it entails. The proliferation and scar- 
ring in the intima of the aorta may involve the coro- 
nary ostia, and result in varying degrees of stenosis 
of the orifices, and, consequently, in varying degrees 
of coronary insufficiency. The coronary arteries them- 
selves are not involved any further than their course 
through the aortic wall; atherosclerosis of the coronary 
arteries may be added to these changes and complicate 
the picture further. Rarely a gumma of the myocar- 
dium® develops, and even more rarely than this, a true 
diffuse syphilitic myocarditis, as described by War- 
thin® and by Magill,!° may be the obscure cause of 
heart failure. Any one of these changes may develop 
alone or in combination with others. 

Because of the variance of pathological lesions in 
the heart and aorta, the clinical symptoms and signs 
produced also vary considerably. There may be no 
clinical evidence of heart disease as we have already 
shown from the disparity of clinical and pathological 
incidences. Certainly some people with syphilitic 
aortitis die without this disease ever causing any 
disability. Considerable discussion still continues re- 
garding the ability to diagnose early, uncomplicated 
syphilitic aortitis. The original criteria, laid down by 
Moore, Danglade, and Reisinger,’! and consisting in 
evidence of aortic dilatation, a tympanitic aortic clo- 
sure sound, progressive cardiac failure, and substernal 
pain, have been modified recently because of the simi- 
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larity to the signs produced by hypertension or 
atherosclerosis of the aorta, and also because these 
are more characteristic of later, more advanced 
aortitis. More recent views!*: 13 emphasize the extreme 
difficulty of making the diagnosis of early syphilitic 
aortitis with any degree of accuracy. Suffice it to say 
that aortic dilatation, in the absence of hypertension 
or atherosclerosis of the aorta, is the earliest reliable 
sign, and that even by that time severe irreparable 
damage may have been done. 

When aortic insufficiency develops, the diagnosis 
becomes easier, although absolute differentiation from 
rheumatic valvulitis is difficult in some cases. Heart 
failure may develop if the circulatory strain is severe; 
after the initial break in compensation the average 
tenure of life is two to three years, rarely longer. If 
an aneurysm is found, the chief danger is mechanical 
obstruction of, or pressure upon, contiguous struc- 
tures, or death from rupture; an aneurysm will not 
cause heart failure of itself unless it involves the 
aortic valve ring or coronary ostia. Stenosis of the 
coronary ostia, which is found in 10% to 30% of all 
cases of luetic aortitis, shortens the life expectancy, 
and in severe forms may cause death in a few weeks 
from the onset of symptoms. Kotte and McGuire’s 
analysis!‘ of pathological material showing this com- 
plication has shown that it may exactly duplicate the 
clinical and electrocardiographic picture of arterio- 
sclerotic coronary occlusion, even in young adults. Its 
victims usually decompensate earlier and improve more 
poorly than do those without ostial involvement. 

Ostial stenosis is usually responsible for angina 
pectoris seen in patients suffering from cardiovascular 
syphilis. Occasionally the marked narrowing or obliter- 
ation of the ostia, seen in some cases, indicates that 
accessory flow through the coronary veins or sinusoids 
must have occurred to sustain the cardiac muscle. 
Gumma or diffuse myocarditis cannot be diagnosed 
with any accuracy clinically; these lesions can be 
suspected clinically but only proved pathologically. 

The report of a negative serological test does not 
preclude the possibility of cardiovascular syphilis, 
since 15% to 20% have negative results. In our series 
all those with ostial involvement had a strongly posi- 
tive test, but this may have been incidental. This is 
but further evidence that careful clinical examination 
of applicants for jobs is necessary to eliminate accu- 
rately those with cardiac, as well as nervous system, 
involvement. A small group of patients with cardi- 
ovascular syphilis also present evidence of nervous 
system involvement, so that a complete examination 
also entails spinal fluid analysis. 


EVERAL aspects of the problem as related to industry 

are worthy of further mention. Sudden death is an 
occasional occurrence in patients with cardiovascular 
syphilis; Leary'® and many others have emphasized 
this phase of the disease. The hazard of this possibility 
to other workers, the industry, or the population at 
large, is.evidenced in the case of a machine operator, 
to cite a single example. The mode of death is related 
to coronary insufficiency due to ostial stenosis or to the 
diminished coronary filling during diastole in patients 
with aortic insufficiency. There is also definite relation- 
ship of the severity of vascular complications to the 
severity of work.'*.'!7 The lighter the work, the less 
likely the development of aneurysmal formation and 
aortic insufficiency. When the job is heavy, these 
complications become almost three times as frequent. 
This is in direct contrast to neurosyphilis, which is 
more common among “white collar” workers than 
heavy laborers. For this reason workers in heavier 
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industries deserve even closer check. Direct trauma 
plays little part in the predisposition of cardiovascular 
syphilis, except in so far as heavy work can be con- 
sidered traumatic to the cardiovascular system. The 
age at which workers are first employed is also worth 
attention, since the onset of cardiovascular syphilis 
usually occurs 10 to 20 years after the initial infec- 
tion. Thus, greater care must be exercised in the 
selection of middle-aged or older employees. 

All syphilologists agree that the best prevention of 
cardiovascular complications is the early detection and 
adequate treatment of syphilis. If treatment is ade- 
quate, heart disease will not develop in the early case. 
Insufficient treatment seems to protect more than lack 
of any treatment, but in either instance the incidence 
of heart involvement is very high. When cardiovas- 
cular disease has developed, treatment must be very 
cautious because of the danger of Herzheimer reac- 
tions. Moreover, it may not do any good in the more 
advanced forms because it cannot undo previous de- 
struction of tissue. 

Our most striking conclusion is that cardiovascular 
syphilis need not exist at all. Few physicians are more 
enabled to achieve this goal than the hygienist and 
industrial physician, because few doctors come in 
contact with such large groups in the time of life 
when syphilis is rampant. One need but realize the 
hazard to appreciate the opportunity. 

The following points deserve recapitulation: 

1. Pathological changes in the ascending aorta are 
very common in patients with latent syphilis, even 
though there may be no clinical evidence of this. 

2. The clinical detection of early uncomplicated 
aortitis is exceedingly difficult. 

3. Since these facts are so, every patient with un- 
treated latent syphilis should be regarded as already 
having aortic involvement, even though he presents no 
signs of this. 

4. Syphilitic aortitis through involvement of the 
coronary ostia may appear under the guise of non- 
specific coronary artery disease. 

5. Heavy work aggravates the disease in such an 
individual and may be the precipitating factor in the 
development of aortic dilatation, aneurysm, or valvular 
insufficiency. 

6. Prevention of the disease by early recognition 
and treatment necessarily takes precedence over treat- 
ment of cardiovascular complications. The hope of 
complete prevention is a goal for the future. 


Bibliography 


1. BRUNSGAARD, E.: Uber das Shicksal der nicht specifisch 
behandelten Luetiker. Arch. f. Derm. u. Syph., 157:307, 1929. 

2. Turner, T. B.: Race and Sex Distribution of Lesions of 
Syphilis. Bull. Johns Hopkins Hosp., 46 :159, 1930. 

3. NICKEL, H.: Statistische Untersuchungen uber die Haufie- 
keit der Lues am Obduktionsmaterial. Klin. Wehnschr., 15:121, 
1936. 

4. WARTHIN, 
M. J.. 24:273, 1931. 

5. GELPERIN, A.: Incidence of Syphilitic Aortitis in a Repre- 
sentative Municipal Hospital. Am. Heart J., 20:340, 1940. 

6. Wetty, J. W.: Necropsy Survey of Cardiovascular Syphilis 
with particular reference to its Decreasing Incidence. Am. J. Med. 
Se., 197:782, 1939. 

7. Carr, J. G.: Gross Pathology of Heart in Cardiovascular 
Syphilis. Am. Heart J., 6:30, 1930. 

8. CLauson, B. T., and Bei, E. T.: The Heart in Syphilitic 
\ortitis. Arch. Path. &@ Lab. Med., 4:922, 1927. 

9. WaRTHIN, A. S.: Sudden Death due to Exacerbation of 
Latent Syphilitic Myocarditis. Am. Heart J., 1:1, 1925. 

10. MaciLu, T. P.: Syphilitic Myocarditis. Bull. Johns Hopkins 
Hosp., 57:22, 1935. 

11. Moore, J. E., DANGLADE, J. E., and Reisincger, J. C.: Diag- 
nosis of Syphilitic Aortitis Uncomplicated by Aortic Regurgita- 
tion or Aneurysm. Arch. Int. Med., 49:753, 1932. 

12. Bowaras, S., HOLLANDER, L., and GOLDSMITH, M.: The 
Early Diagnosis of Syphilitic Aortitis. Am. J. Med. Sc., 203 :55, 
1942. 

13. MarTIN, J. W.: Early Diagnosis of Syphilitic Aortitis. Ohio 
State Med. J., 36:612, 1940. 


A. S., The Lesions of Latent Syphilis. South. 


INDUSTRIAL MEDICINE 





Page 325 





14. Unpublished data. 


15. Leary, T.: 
1940. 

16. CocHEMs, K. D., and Kemp, J. E.: 
lar Syphilis. IIL 


Sudden Death. New England Med. J., 223 :789, 


Studies in Cardiovascu- 
Effect of Occupation upon the Incidence and 


Type of Syphilitic Aortitis. Am. J. Syph.. Gonor. & Ven. Dis.., 
21 :408, 1937. 

17. OSBORNE, E. D.: Troenkle, H. L., and Dolce, F. A.: Syphilis 
in Industry. New York State J. Med., 40:1362, 1940. 


Common Industrial Injuries 
— Simple Methods of Treatment — 


URBAN E. GEBHARD, M.D., 
Milwaukee, Wisconsin 


RAUMATIC FINGER-TIP AMPUTATION is perhaps the 

most common of all industrial accidents. Until the 
advent of skin grafting, all textbooks abounded with 
pictures of methods of giving proper coverage to the 
amputated stump, all of which entailed further loss 
of the finger and its corresponding bony structure to 
form a well-padded stump. The simplest method, 
which requires only the trimming away of the skin 
edges and removal of sufficient bone to prevent its 
abutting against the skin pad, is to cover the denuded 
area with a full thickness skin graft from the thigh. 
The finger tip is then treated the same as any skin 
graft; namely, by a moist pressure dressing for 
approximately 10 days. This method does away with 
the necessity for further amputating an already short- 
ened finger, hastens healing, and gives a good pad, 
thus decreasing the amount of permanent and tem- 
porary disability, which is the aim of the advancement 
of industrial surgery. 


Gavan TENDONS should present no problem to the 
intelligent industrial surgeon, if he adheres to the 
simple rules of thorough cleansing of the wound, 
gentleness in handling the structures, apposition of 
the tendon ends, fixation of the opposed tendon ends 
with fine suture material, preferably cotton (since 
the Japs have made the use of silk impractical), and 
the restoration of function by early passive exercise 
as soon as possible. It has been my experience that 
cleansing of the injured hand is much more easily 
carried out in the doctors’ scrub room under continu- 
ous running water. The hand should be thoroughly 
scrubbed in a manner similar to the surgeon’s. Simple 
debridement can be carried out at the time of the first 
scrubbing, all to be done under continuous running 
water. Local infiltration anesthesia may also be done 
in the scrub room at the same time. The patient may 
then be removed to the operating room, the wound 
simply irrigated with saline solution, and the field 
then draped. No antiseptics whatsoever are used, 
thanks to Sumner Koch and his fellow workers. It 
has always been the principle in surgery to handle the 
tissues with gentleness, so this is nothing new in 
tendon surgery. The use of fine instruments, however, 
and fine suture material to hold the tendons in appo- 
sition is of prime importance. I have found the use 
of cotton thread to be much better suited for this 
purpose than silk because it has a greater tensile 
strength, it is more uniform, and now is slightly easier 
to obtain. Restoration of function provides two schools 
of thought; namely, those who believe in early motion 
and those who believe in a period of rest to allow 
healing for a period of two to three weeks. Both have 
their merits, but it is my contention that if the tendon 
sutures run for a sufficient distance beyond the point 
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of severance, early passive motion will give the best 
results. 


een of the extremities require treatment accord- 
ing to the severity and the extent of the burned 
area. So-called foundry burns of the feet caused by 
molten iron are almost always third degree burns and 
cause lengthy disability. Neither the shock nor the 
pain is very severe in these burns. Therefore, any 
method one chooses to use for the initial treatment is 
satisfactory. Probably the best-way to hasten recovery 
as soon as the slough is removed, which takes from 
10 to 14 days, is to cover the denuded area with the 
Reverdin type of pinch graft and the application of 
moist pressure dressings with the aid of a sea sponge 
and an Ace bandage. A word of warning should be 
given against the use of tannic acid preparations when 
extensive burns encircle an extremity because the use 
of tannic acid preparations results in a contracting 
eschar which subsequently must be split longitudinally 
or circulation will be stopped and gangrene will fol- 
low. Extensive burns require immediate treatment to 
combat shock and, for this, morphine is most suitable. 
The burned area is cleansed with warm water, using 
utmost gentleness. Scrubbing and rough handling 
should be condemned. The burned area is covered as 
soon as possible, and I would take tannic acid jelly to 
any of the preparations or methods evolved to date. 
Pressure dressings, of course, have long been used, 
but not until lately have they received proper recog- 
nition. Blood plasma is the latest innovation and 
should be used freely in sufficient amounts to hold the 
patient in good condition. Hemocrit readings are fine 
where one has all the facilities to carry them out, but 
it is my belief that the condition of the patient is still 
the best hemocrit standard since too much plasma 
cannot be given where burns are severe and exten- 
sive. Transfusions of whole blood likewise should be 
given after the first four or five days when the red 
count begins to drop. The use of oxygen also is im- 
portant in severe burns. General anesthesia in exten- 
sive third degree burns for initial cleansing is, in 
my opinion, contra-indicated. Early skin grafting of 
the denuded areas hastens recovery and prevents 
contractures. 


ppescremms occurring as the result of industrial acci- 
dents are common. The feet and hands bear the 
greatest percentage. Surprising as it may seem, few 
are compound. 


((curouw FRACTURES, needless to say, demand im- 
mediate attention. They must be thoroughly 
cleansed, thoroughly debrided, and, when possible, 
converted into a closed wound and the fracture treated 
accordingly. Sulfanilamide is now universally accepted 
as the substance to be embedded within the wound to 
aid in the prevention of infection. The method of 
fixation following reduction of compound fractures of 
the long bones should be of the simplest type. The 
use of bone plates may be all right in the hands of 
certain surgeons but certainly will never be univer- 
sally adopted. If it were possible that it would become 
universally adopted, it would be a catastrophe for the 
advancement of bone surgery since the poor results 
would cause that type of treatment to fall into dis- 
repute. The advent of rigid fixation with pins above 
and below the site of the fracture, and reducing 
frames, makes it possible to reduce almost any frac- 
ture and hold it in position. It is imperative that, when 
dealing with compound fractures of the lower ex- 
tremities, one should be aware of an associated head 
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injury even if there are no symptoms present follow- 
ing the injury. I do not believe the average traumatic 
surgeon or orthopedic surgeon is capable of diagnos- 
ing every laceration of the brain occurring in the 
frontal lobe without an associated skull fracture. Cer- 
tainly, brain laceration can occur and does occur 
without skull fracture, and certainly, an individual 
receiving an injury sufficient to break one or both 
lower legs has a seven out of 10 chance of having an 
associated head injury. It is therefore that I plead 
with the advocates of immediate plating of the long 
bones in compound fractures to beware of associated 
head injuries which frequently occur and are more 
frequently overlooked. 


Garis FRACTURES of the phalanges of the toes re- 

quire little treatment other than a dressing and 
the cutting out of the shoe over the toes. The sole of a 
heavy shoe offers a better splint than anything else. 
Fractures of the phalanges of the fingers can be very 
complicated and it is of utmost importance that, in 
these cases, perfect alignment of the fragments be 
obtained, otherwise disability will arise which hinders 
the workman in his skilled operations. Metatarsal 
fractures occur very frequently as the result of objects 
dropping on the foot. It is very unusual that all five 
metatarsals are broken. A simple method for the 
treatment of fractured metatarsals was previously 
described, when up to four have been broken and 
little displacement occurs, as is the rule. This treat- 
ment, which I have previously presented,* is the plac- 
ing of a transverse bar under the sole of the shoe 
about one and a half inches in front of the heel. This 
bar can be made of hard wood and screwed with flat- 
headed screws inside the shoe. The bar must be high 
enough so that the ball of the foot will not come in 
contact with the floor. This is the ideal treatment and 
can be carried out as soon as the swelling has sub- 
sided sufficiently for the patient to get his shoe on. 


6 Reeser ype FRACTURES or fractures requiring fix- 
ation of either maleoli can be held in place very 
simply by the use of a beaded wire passed through the 
fragment and traction applied on the opposite side 
incorporating the wire in the cast. 


[yc TUBEROSITIES of the tibia may be held in 
position very easily by passing a beaded wire 
through from opposite sides and pulling the wires taut 
with a tightener. 


EMORAL NECK FRACTURES for those who like fixation 
F with a pin are fixed very easily and with practically 
no expensive paraphernalia by doing an open oper- 
ation, the hockey-stick incision being the method of 
choice to expose the neck of the femur. Several * 
wires are then drilled through the trochanter into the 
neck crossing the fracture line into the head. An 
x-ray is taken and the wire that is in perfect position 
is the one over which a Smith Petersen-Johansson nail 
is passed and driven into the head. The wires are then 
removed and x-rays taken for check-up. This method 
is simple and can be accomplished by any one who can 
handle an ordinary drill. 


LBOW FRACTURES involving comminution about the 

condyles of the humerus are most easily reduced 
by using an ordinary eye screw obtained in the hard- 
ware store for five cents and screwing this into the 
olecranon process for the application of traction. 
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AvicuLan BONES present no problem if diagnosed 
immediately following the injury and immobilized 
for a sufficient length of time. The cases which present 
the real problems are the non-unions which frequently 
occur and are the most commonly overlooked and un- 
diagnosed fractures of any of the bones of the body. 
Non-union of the navicular bone results in serious 
disability. The treatment has varied and success has 
been consistently poor. Of all the procedures that I 
know, the simplest, the easiest, and the one that has 
given me the best results, that is, union in five suc- 
cessive cases, is an open operation through the ana- 
tomical snuff-box of the wrist exposing the navicular 
bone. The fracture is exposed; the fibrous tissue lying 
between the two fragments is curetted out, completely 
exposing the two raw surfaces. Then, by means of an 
ordinary cabinet maker’s Yankee drill, holes are drilled 
through the body of the bone, crossing the fracture 
line. Two or three of these drills can be inserted. The 
drills are then removed, the wrist brought in radial 
deviation with about 15° of extension, and the wrist 
immobilized in a cast to be left on for eight to 10 weeks. 


Tendon Suturing 


SUMNER L. KOCH, M.D., 
Chicago 


[’ Is a privilege to spend a few moments discussing 
what some of us think is a very interesting and 
important subject, tendon suturing. Rather than read 
a formal paper, I would like in an informal way to tell 
you some of the problems that have confronted us and 
describe some of the methods we have used in meeting 
these problems. 

One of the principles I want to stress at the very 
outset is the fact that in carrying out successful 
tendon suturing it is tremendously important not only 
to secure healing of the wound by primary union but 
also to secure healing with a minimum reaction of 
the tissues to the operative procedure and the trauma 
incurred. If you are going to obtain a successful result 
in the repair of tendons, it is necessary to secure not 
only union of the sutured tendons but, in addition, 
that union must be so perfect and the wound reaction 
must be so small that when healing has occurred the 
tendon will glide freely back and forth. Everyone of 
us has had the misfortune to see cases in which 
tendon suture has been carried out in such a way that 
the tendon has been united with everything in the 
neighborhood with the result that the tendon has be- 
come fixed in place in one position and so far as the 
patient is concerned the result is a complete failure. 

I might emphasize that point by commenting on a 
recent experience in which a surgeon from a western 
city brought in a patient concerning whom he was 
very anxious. The patient was in need of repair of the 
flexor tendon. After operation this surgeon was nice 
enough to say, “I am beginning to see why some of 
our results have not been successful. I never thought 
it was so important to ligate every tiny bleeding vessel 
or to secure accurate approximation of the fascia and 
subcutaneous tissue and skin. I thought if there was 
some bleeding after the wound had been closed and 
during the first postoperative days it would wash off 
the foreign material, thereby aiding in the prevention 
of infection.” I could not say very much because he 
had said the whole thing, but what we say to all our 
students is this: If in the repair of a hernia a little 
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bleeding takes place in the tissue, that does not in- 
validate the success of the operation; in fact, it may 
strengthen the abdominal wall by producing an addi- 
tional fibrosis. I suppose that is the basis of the injec- 
tion treatment for hernia, that the material injected 
produces fibrosis and thus acts as a barrier to prevent 
descent of the omentum. This is all right so far as 
hernia is concerned, but the same degree of fibrosis 
forming after tendon suture is sufficient to nullify the 
success of the operation and make it impossible for 
that tendon to glide freely back and forth in a good 
functional result. 

I would like to emphasize that surgery of tendons 
differs from most forms of reparative surgery because 
not only must the sutured tendon heal but it must heal 
so perfectly and there must be so little reaction at the 
site of operation that that tendon can glide freely back 
and forth when motion is begun. 


Now what should we do when a patient comes in 
immediately after the tendon has been divided? I 
would only say that unless we can assure ourselves 
that we can acquire healing by primary intention in 
that particular case, unless we can convert that wound 
which is potentially contaminated into a clean one, 
then we are not justified in attempting repair at the 
time. I will not enumerate what you know so well about 
the various factors that one has to take into consider- 
ation in arriving at a decision in these cases, but I 
will say two things: 

In our experience nothing has served us so well in 
converting this wound into a clean wound as plain 
white soap and water applied patiently and thoroughly. 
This is applied by the surgeon who is capped and 
masked, and with his gloved hands uses soft cotton to 
apply it. Then, after patient and thorough and careful 
cleansing, that wound is irrigated for some little time, 
using warm sterile salt solution. That in our hands 
has given better results than any method previously 
used in an effort to convert a contaminated wound into 
a clean wound. We use no antiseptics at all. In such 
cases where the wound has been cleansed in this man- 
ner we have gone on and repaired the tendon and 
closed the wound without any sulfonamide drugs be- 
cause our results were so good without them. Dr. 
Mason and Dr. Allen have carried out extensive ex- 
perimental work in dogs using these drugs and they 
have found that hemorrhagic exudate forms about the 
tendons in which this drug is used, and that when the 
tendon is united in such a case it does not have the 
tensile strength of the tendon sutured under normal 
conditions, that it breaks more easily when a certain 
amount of tension is put upon it. 

Another comment I wish to make about immediate 
repair of the tendons is that the surgeon must be 
careful in the incision that he makes to enlarge the 
wound and expose the tendon so that the ends can be 
drawn together. For instance, where there has been a 
cut across the volar surface of the wrist or at the base 
of the finger where the tendons have been divided, 
often one finds that immediate incision along the 
border has been made to expose the tendons, or an 
immediate incision has been made along the midline 
of the finger to permit approximation. That will result 
in disaster because any incision carried across flexure 
creases always produces a contracture and, in the 
second place, it brings the line of the skin incision 
directly over the line of tendon suture and too often 
they all become adherent, no movement is obtained, 
and no return of function is made. It does. not permit 
one to place the tissues over the sutured tendons and 
bring the parts into the position into which they 
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should be put without making it tremendously difficult 
to carry out accurate suture of the subcutaneous tissue 
and skin. 

We like to do this: If we have a transverse wound 
across the volar surface of the wrist, that wound must 
always be enlarged if we are going to do a good job at 
tendon suture because tendons, when they are divided, 
immediately separate and we will do much harm by 
fishing for them or by trying to get them into the 
operative field without enlarging the wound. We prefer 
to enlarge the skin incision upward on one side and 
distalward on the other side and always make our 
incision parallel to the flexure creases and never across 
them if we can possibly avoid it. We go to a great deal 
of trouble to carry our incision along parallel to the 
flexure creases where they will heal with a minimum 
of scar formation. We are not so much concerned about 
the appearance, because most of these scars become 
imperceptible and if you cannot find the scar after six 
months, obviously it is not causing a contracture 
deformity. 

I think it is worth while to remember that if there 
is any doubt that the contaminated wound can be con- 
verted into a clean one, we can always cleanse it just 
as carefully and thoroughly as though we were going 
to repair it. Let it heal with primary union and carry 
out the operation at a later date. If the wound heals 
kindly, we have only lost a few weeks. If, on the other 
hand, we carry out immediate operation and the 
wound becomes infected, we have lost a great deal. 
Everyone here I am sure has seen disastrous results 
of repaired tendons where the wound has become in- 
fected and necrosis occurs. If we are going to do 
secondary repair, then we must wait until the in- 
flammatory reaction has subsided. There again we 
often let the patient get the best of our judgment, and 
we carry out the operation before the inflammatory 
reaction has subsided. Then infection can take place 
and destroy the effect of our surgical procedure. 

We have adopted a rule of thumb: If the wound 
heals by primary union, then three weeks after injury 
and healing we can reopen that wound with every 
hope of getting a primary healing. If the wound has 
become infected and discharge has persisted for 10 
days or two weeks, then we must wait at least three 
or four months from the time wound healing is com- 
plete and from the time the discharge has ceased. If 
the patient has had a streptococcic infection we cannot 
carry out any surgical procedure for 12 months be- 
cause the streptococcus lives in the tissue a long time. 

During this time that we are waiting for operation 
what can we do? We can give the patient simple forms 
of physical therapy. We use this treatment constantly 
and it is very beneficial. Let the patient soak his hand 
in a bowl of warm soapy water for 15 minutes twice a 
day. Have him wash the hand with a soft wash cloth 
and soap suds as though it is so dirty that he cannot 
get it clean. Let him squeeze the water out of the wash 
cloth and bend the affected finger so that stiffness does 
not develop at the joints, so that when you later repair 
those tendons you will not be asking any sutured tend- 
ons to work upon joints that have become stiff simply 
because of neglect. 


SHOULD like to say a few words now about the after 

care of injured tendons. Thomas, the great surgeon 
of England, laid down a tremendously important prin- 
ciple that is too often neglected or forgotten: Inflamed 
and injured tissue needs rest. This is true of every form 
of tissue; it is true of every form of fracture, and it is 
true of fractured tendons just as of fractured bones. 
After tendon repair those fractured tendons must be 
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kept at rest; they must be kept at rest in such a posi- 
tion that there is a minimum of pull on the fractured 
ends, or the sutures will break, or they will cut 
through, and in either case no good result is obtained. 
When tendons are divided the hand must be put in 
such a position that the flexor muscles are relaxed as 
completely as possible, and we try to secure that 
relaxation by flexion at the wrist and metacarpo- 
phalangeal joints. We never burden these tendons with 
strain. Fractured tendons must be relaxed, and that 
relaxation has to be maintained for a period of three 
to three and a half weeks until healing is sound. 
This is one place where surgeons have gone astray, 
in trying to bring about early mobilization of tendons 
so that adhesions do not form. Drs. Mason and Allen 
have published an article* in which they have told of 
their work on tendon repair and what they have 
learned so far as tendon repair is concerned. Briefly 
they have shown that at the end of a few days after 
the tendons are sutured the line of union becomes soft 
and gelatinous and any suture material can be pulled 
through as easily as through gelatin. As the days go 
on the callus becomes firmer and stronger. In 10 days 
the patient can be asked to move his fingers gently. If 
this is started before 10 days have elapsed, either the 
sutures will cut through or, if healing has progressed 
farther, there will be a widespread irritation which 
will involve the tissues and the tendon and all the 
structures in the neighborhood. So it is our practice 
to secure and to maintain complete relaxation for a 
period of three to three and a half weeks; at the end 
of 10 to 12 days to add a little active movement once 
a day but without letting the relaxation stop. This 
movement is gradually increased as healing continues. 
I want to repeat here that if these repaired tendons 
are to heal soundly they must be immobilized for a 
sufficiently long time in a position of relaxation. 


Disabilities of Government Employees 
—An Analysis— 


ALEXANDER TISH, M.D., 
Washington, D. C. 


HE United States government is the largest single 
‘See in the country, having now well over one 
and three-quarter million employees. These being dis- 
tributed throughout the country in widely varying 
activities, an analysis of disabilities incurred among 
them which are totally disabling for their particular 
occupations, should give a fairly good cross-section of 
the total disability incidence of the entire industrial 
population. 

This analysis is specifically confined to a study of 
the disabilities among Federal employees retired on 
account of total disability for their particular occupa- 
tions during the fiscal year ended June 30, 1940.' A 
similar analysis for the fiscal year ended June 30, 
1941, yields practically similar results.? 

Particular emphasis is placed on the frequency of 
the various disabilities found. Furthermore, a study is 
made of the causes of death among disability annui- 
tants who were previously retired on account of total 
disability for their respective occupations in order to 
co-relate, if possible, the cause of death with the 
disability for which retired. 

The total number of government employees retired 
for disability during the fiscal year ended June 30, 
1940, was 2,227. Fig. 1 shows a graph of these dis- 
abilities in order of their frequency by systems. 


*In Annals of Surgery. 
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Fig. 1. 
Prevalence of Disabilities (per 100 Annuitants) added to the 
Disability Retirement Roll during the F’scal Year ended June, 1940 


It will be seen (Fig. 1) that almost half of all those 
retired for total disability had a card‘ovascular dis 
ability. This is about what is to be expected when one 
considers that the average age of our 2,227 annuitants 
was 55.8 years. The sex distribution of these disabled 
annuitants was 1,748 men and 479 women. 

A breakdown of this largest group—the cardiovas- 
cular—into the various types of cardiovascular dis- 
abilities encountered is graphically shown in Fig. 2. 

An analysis of this group alone reveals that 67.2% of 
the cardiovascular disability annuitants are disabled 
primarily because of diseases of the arteries. This figure 
is again about what is to be expected in an analysis of 
disabilities among the older age groups such as we 
deal with. 

Analysis of disability annuitants retired because of 
disabilities of the nervous system shows that during 
the fiscal year ended June 30, 1940, 17.3% of all those 
retired for disability were so retired because of dis- 
abilities of the nervous system. These nervous system 
disabilities in the order of their frequency are graph- 
ically shown in Fig. 3. 

As is to be expected, the largest group of disabilities 
of the nervous system encountered are the so-called 
“borderline states,” which include the psychoneuroses, 
neurasthenia, hysteria, and other neuroses. These con- 
stitute 20%, or one-fifth, of all disabilities of the ner- 
vous system. Dementia praecox (schizophrenia) is 
second in order of frequency, and syphilis of the cen- 
tral nervous system third. 

One thing not reflected in the analysis of the dis- 
abilities of the nervous system is the extent of primary 
arteriosclerosis which must exist among such age 
groups as we deal with. To get a true picture of the 
extent of primary arteriosclerosis, one must remember 
that practically all the cases listed under cerebral 
hemorrhage are cases having a primary cardiovascular 
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Fig. 2. 
Prevalence of Cardiovascular Disabilities among Disability 
Annuitants added to the Rolls in 1940 


disease of which cerebral hemorrhage is a secondary 
manifestation. 

To obtain, then, the total extent of cardiovascular 
disease among those retired for disability of the 
nervous system one would have to add the cerebral 
hemorrhage cases (2.6%) to the cerebral arteriosler- 
osis and senile psychosis cases (5.7%) and possibly 
most of the paralysis agitans cases (5%). This would 
give a total of 13.3%. Adding this total of 13.3% to the 
total number of cases of cardiovascular disability (see 
Fig. 1)—47.3%—we obtain the grand total of 60.6%. 
Thus it is seen that the true extent of cardiovascular 
disability in our group of disability annuitants is far 
greater than is actually reflected in the graphic figures. 


HERE are no available figures on the extent of total 

disability among the general working population of 
the United States for different age groups. The Selec- 
tive Service System does have a disability experience, 
but with an entirely different age group.‘ 

A study of the percentage distribution of deaths 
from specified diseases or conditions (U. S. Death 
Registration States in 1930) reveals that, for white 
males in the age group from 50 to 59, 40.3% die of 
cardiovascular-renal disease. 

Our analysis of all deaths among disability annui- 
tants occurring during the fiscal year ended June 30, 
1940, show that, of a total number of 1,146 deaths, 
606, or 52.8% were deaths from cardiovascular disease. 

The average age of all disability annuitants on the 
roll is 60 years. The average age of those disability 
annuitants who died during the fiscal year ended June 
30, 1940, may be assumed to be at least 60 years. The 
United States mortality rate* is 52.4% for cardiovascu- 
lar-renal deaths in the age group from 60 to 69 (white 
males). 

Of the 1,146 deaths above mentioned, 973 were 
among males, 173 among females. This brings our 
mortality experience in line with the experience inci- 
dence found in the general population. 
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Fig. 4. 
Deaths among Disability Annuitants during the Fiscal Year 
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A disability not reflected in our disability tables is 
that of alcoholism. This is due to the fact that in 
retirement on disability it must be shown that the 
disability is not the result of the employee’s own mis- 
conduct or intemperance. 

It is believed that an analysis such as is here pre- 
sented will be of considerable value to industrial phy- 
sicians, physicians on medical boards of the various 
retirement systems, and medical examiners of insur- 
ance companies, as well as to general practitioners. 

The government requires a medical examination of 
all new employees coming into the service. While some 
of the more progressive government departments like 
the Veterans’ Administration, Public Health Service, 
Federal Bureau of Investigation, and Bureau of 
Prisons do have periodic annual examinations of em- 
ployees, as a general rule this is not being practiced. 
The discovery of disability in its incipiency would be 
of great value from a preventive health standpoint, as 
well as a wise economic measure in increasing the 
efficiency value of the employee. 

More research work needs to be done to find ways and 
means of reducing the incidence of arteriosclerosis. 
More research work needs to be done in elucidating the 
exact relationship between cholesterol metabolism and 
arteriosclerosis.®. © More work needs to be done, also, 
in determining what relationship exists between cho- 
lesterol (and other sterols) and cancer.’?-8.® With 
arteriosclerosis standing first as a cause of disability as 
well as a cause of death, and with cancer standing third 
as a cause of death although only seventh as a cause of 
disability, this is indeed a challenge to the medical 
profession and the rest of the scientific world to do 
something about it. 

It is believed that the solution of these problems can 
come only through teamwork research between the phy- 
sician, biochemist, physicist, biologist and geneticist. 

The preparation of careful case histories and med- 
ical records of disabilities at stated periodical intervals 
will do much to help elucidate such all-important prob- 
lems as arteriosclerosis and cancer. 

While the present national emergency may tempo- 
rarily divert our attention from the solution of these 
important problems, we cannot begin too soon to think 
about them as a part of a post-war preventive medicine 
plan for the future. 
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Industrial Medicine in Aviation 
—Treatment; Prevention; Maintenance— 


F. E. POOLE, M.D., 
Medical Director, 
Lockheed-Vega Aircraft Corporation 


HE WAR emergency has made the nation more than 
yp before conscious of the word “production.” It 
has also forcibly emphasized the fact that men are 
needed in great numbers to work long hours to attain 
this “production.” A plane does not roll off an assembly 
line until there has been a number of man-hours of 
work behind it. These units of work are each and every 
one important in our final war effort. Anything that 
reduces the man-hours of work delays production; and 
any program that will conserve these hours of work 
will help to reduce the time necessary for the final 
victory. Under the pressure of events neither physi- 
cians nor employers fully realize how vast a contribu- 
tion could be made to the war effort by a well organized 
industrial health program. 

Any new or expanding industry is certain to develop 
new hazards and new medical problems. The practice 
of industrial medicine, however, is fundamentally the 
same in all industries and consists of the basic prin- 
ciples of (1) efficient treatment of industrial injuries 
and diseases; (2) prevention of occupational injuries 
and diseases; and (3) maintenance of the general 
health of the workers. 

This basic pattern is modified or amplified in certain 
industries by reason of the nature of the work and 
the hazards it presents, and by the attitude of the 
management toward the broader phases of industrial 
preventive medicine. Thus in an industry of greater 
physical hazard, such as the mining and heavy steel 
industries, the actual treatment of injuries may be 
the paramount problem. In the chemical and munitions 
industries the prevention of occupational diseases may 
be the greater problem. In the least hazardous occupa- 
tions, where occupational injuries and diseases are 
rare, the maintenance of the health of the working 
group may receive the greatest attention. 

The attitude of the factory management may to a 
large extent determine on which of these phases the 
major emphasis is placed. Some plants may wish to 
fulfill their legal duty by providing only first aid care 
for occupational injuries. Others may be safety con- 
scious and primarily emphasize the safety campaign. 
Few, however, are actually aware yet of the application 
of these same principles of prevention to the health 
of the worker —of the benefits of good preventive 
medicine. 

We shall briefly consider these three phases as they 
are affected by problems or conditions more or less 
peculiar to the aviation industry. 


Treatment of Injuries 


T= AIRCRAFT industry is peculiar in that nearly all 
the work is light, and free from serious hazard. The 
majority is hand work involving the use of small tools, 
drills, etc., and the handling of sharp-edged sheet metal. 
This results in a large number of very minor finger and 
hand injuries. 

This presents two important problems, first, the 
adequate treatment of all these minor injuries, and, 
second, the rendering of these treatments as quickly as 
possible with the least time lost from work. 

The necessity for treatment of all minor injuries is 
obvious when we consider the hazard of infection that 
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is always present and the possibility of converting an 
apparently insignificant injury into a complicated 
major one. We are proud of the fact that our infection 
rate is at a virtual minimum, less than 0.1%. 

Treatment for minor injuries can be enforced only 
if such treatment is easy of access, because if difficulty 
is encountered in leaving a job to go to a first aid 
station, either because of reluctance on the part of the 
foreman to allow the employee to go, or on the em- 
ployee’s part because of the distance to travel, the 
employee may decide to take a chance and ignore the 
injury. In this connection also it is important to note 
that we do not subject the person with an injury to 
ridicule or censure or an acid lecture on carelessness 
while he is being treated. That might make him 
ashamed or afraid to come back for treatment. Rather 
he is treated as one having sound intelligence for hav- 
ing come in for treatment of his minor injury. We 
recognize that a certain number of such injuries are 
inevitable. I don’t mean in any way to minimize the 
importance of safety campaigns, but I do believe that 
tact must be used in the first aid stations to avoid the 
creation of resentment or fear on the part of the 
employee that his injury may reflect to his discredit, 
and thereby lead him to conceal or neglect it. On the 
contrary self-treatment, or neglect to report a minor 
injury, is considered more serious than reporting fre- 
quently for treatments. 

Ease of access to the first aid stations is important, 
therefore, to assure a maximum number of minor 
injuries being cared for, and to reduce the time lost in 
receiving treatments. The time factor becomes of 
major importance when one considers that there are 
several thousand visits per week to the first aid sta- 
tions. The policy of placing many first aid stations 
throughout the plant is thus seen to be sound. 

Small puncture wounds of the extremities form a 
fair percentage of our injuries, owing to the fact that 
high-speed drills are used in large numbers. The 
resulting puncture wounds are debrided thoroughly 
and a particular attempt is made to get all of the metal 
particles out of the wound. This is especially important 
because of the resulting irritation that may occur, due 
to the presence of aluminum or magnesium particles. 
Infection may ensue and these particles may be ex- 
truded with the drainage. If the wound remains sterile, 
however, these particles tend to act as a focus for a 
chronic granuloma that will gradually enlarge and 
become painful and necessitate removal. We, fortu- 
nately, have not seen any of the necrosing reactions 
produced by magnesium in the tissues. The necessity 
for debridement, then, is clearly evident from these 
standpoints, as well as the possibility of tetanus 
infection. 

The problem of giving every person who has a minor 
puncture wound tetanus antitoxin is one that is open 
to debate; after having had numerous reactions with 
serum sickness and neuritis, one hesitates to give 
tetanus antitoxin promiscuously. However, we do use 
it in a majority of wounds but anticipate that with the 
introduction of vaccination against tetanus this prob- 
lem will be limited. 

Occupational dermatoses are one of our principal haz- 
ards and are most frequently due to contact with alumi- 
num alloys, zinc chromate paint, and the solvents. These, 
of course, are diagnosed by patch tests and are fairly 
easily limited by transfer of the individual to some type 
of work where he avoids contact with these substances. 

Eye injuries are quite common, in spite of the fact 
that ample use is made of all the protective devices. 
These injuries, however, all fall in the classification of 
minor conjunctival or corneal abrasions or foreign 
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bodies, and consequently the initial first aid treatment 
is of great importance in the prevention of corneal 
ulcers, etc. We have no new methods of treatment but 
wish to emphasize that early and gentle treatment is 
probably the most important factor. 

Recently with the conjunctivitis epidemic that was 
prevalent in the shipyard industries we had about 300 
cases. This presented no serious problem to us, I 
believe because of the fact that it was recognized early 
as a contagious disease and the cases were quickly 
isolated as they came to the attention of the first aid 
men. The resultant loss of time was thus kept at a 
minimum and no permanent disability resulted. 


Prevention of Occupational Injuries and Diseases 


Givens YEARS ago when compensation laws were first 

being enacted a workman was considered on a par 
with machines, to be discarded to the scrap heap when 
injured or broken down. The industrial surgeon per- 
formed purely a repair function. Fortunately this type 
of industrial medicine is seldom found nowadays, even 
in the smaller industries, because safety and accident- 
prevention programs are accepted by management as 
absolutely essential to the maintenance of lower com- 
pensation costs. ' 

Supplementing the work of the safety engineer in 
the prevention of accidents is the work of the indus- 
trial hygienist and toxicologist in the prevention of 
occupational disease, This function has not been well 
recognized in some plants, and, because it involves 
more elaborate laboratory equipment, many small in- 
dustries must rely on the facilities of the state for 
this service. 

From the toxicologic standpoint our most important 
hazards are the vapors from the chemical baths, the 
degreasing solutions, and the paints and paint thin- 
ners. These consist of trichlorethylene, xylene, tuolene, 
carbon tetrachloride, etc. Although there have been 
only isolated instances where occupational diseases 
could be traced to these sources, nevertheless the haz- 
ard with changing manufacturing conditions is such 
that it is imperative that more or less continual sam- 
pling operations be carried on to determine whether 
the vapor concentrations are within non-toxic levels. 

We believe this is very important, and that it is 
important to check the potential sources of hazard at 
regular intervals and under varying working condi- 
tions of day and night so that a definite record may be 
maintained of such hazards for the purpose of future 
reference, if necessary, in the investigation of claims, 
and as an index to guide us in instituting specialized 
examination procedures to determine early signs of 
intoxication. The industrial hygienist’s problem is one 
that gets little publicity or little credit, but as a control 
measure in the prevention of disease it is probably one 
of the most important aspects of the safety program. 


Health Maintenance 


Ts third phase, the health of the working group 

as a whole, is probably the most important of the 
three in our war production industries because the 
health of the individual worker determines the number 
of man-hours that he can contribute. Each day lost 
through sickness represents the loss of eight hours of 
potential productive effort and a loss to the employer 
of the cost of replacement with another worker. The 
average loss of time from work due to non-occupationai 
illness alone averages eight days per year for every 
male and 12 days for every female worker, or a maxi- 
mum loss of 64,000 man-hours for every thousand em- 
ployees. This, translated into productive effort in any 
of our large factories, may mean several thousand 
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planes or guns per year. Any portion of this that can 
be saved by a health maintenance program is a cirect 
contribution to our war production program. 

Maintenance of health begins with the first contact 
with the employee at his entrance examination. This 
examination is given with the view of placing a worker 
in a job safe to himself and his fellow workers, where 
his abilities may be used to his best advantage. H‘s 
primary placement examination allows industry to take 
the fullest advantage of his ability and to assure him 
that he is being placed on a job commensurate with his 
physical ability and among a group of employees who 
are reasonably healthy and free from communicable 
disease. All of the modern techniques of examination 
are used, including urinalysis, Wassermann, chest, 
x-ray, etc. 

Such pre-employment examinations are of much 
greater importance now than they were prior to the 
war because of the fact that the labor supply now must 
be taken primarily from the group not eligible for 
military service, and, therefore, in whom there must 
be a higher degree of physical disability. We have con- 
ducted surveys to determine the type of jobs available 
for physically handicapped individuals, and, when an 
individual is examined for employment, if in the 
opinion of the medical examiner his physical condition 
does not warrant his being placed on the job for which 
he is being considered, an attempt is then made to 
reclassify him to some type of work where his physical 
disability will not be a handicap to him. Such individ- 
uals are placed in a “limited” classification, and their 
transfers to other types of work must be with the 
consent of the medical department. 

EMPLOYMENT OF WOMEN: Women are being em- 
ployed in increasing numbers and it is equally impor- 
tant to see that their job placement is commensurate 
with their physical abilities. The industrial hazards 
are no greater for women than for men, but there are 
certain medical problems that require the intelligent 
consultation and advice of a female nurse to help main- 
tain them on the job. It has been our experience so far 
that the women employees wish to be considered on the 
same basis as the men, ask no additional favors, and 
are no greater industrial hazard. 

RETURN FROM ABSENCE: Physical examinations or in- 
spections of individuals returning to work following 
absence due to illness are important in order to be 
certain each returning employee is fully recovered from 
his illness and able to do his work. Attempts are always 
made to place such an individual on light work if by 
doing so he can be returned to work earlier. 

REDUCTION OF SICKNESS ABSENTEEISM : This problem 
has received a great deal of attention in industrial 
medical literature during the past two years, and 
important fundamental facts are being learned through 
widespread statistical analyses throughout industry. 
From purely the financial viewpoint it is very im- 
portant to management when you consider that a plant 
has to carry a 2 to 3% overload on its payroll to provide 
workmen to fill the jobs of the 3 to 4% constantly 
absent through non-occupational accidents and illness. 
Add to that the cost of the relative inefficient work 
done by the replacement worker and by the worker 
himself before and after his illness, as well as the sick 
leave benefits usually paid, and you can see that such 
estimates as that made by the St. Joseph Lead Com- 
pany of $70 annual per capita cost for absenteeism are 
not far wrong. An estimate prepared last year on the 
basis of 2% absenteeism revealed an approximate cost 
of $2,500,000 per year for this company. 

This problem can be approached intelligently only by 
a sound statistical background to diagnose and analyze 
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causes. Too meager information is available yet to 
discuss the practical values of such measures as vita- 
m'n supplements, oral respiratory vaccine, etc. 

PERIODIC HEALTH EXAMINATION: The necessary 
speeding up of production and increased hours worked 
per week result in increased fatigue and nervous dis- 
or lers, and are frequently reflected in the health of the 
individual workers. Therefore, now more than ever a 
protram of periodic examination designed to diagnose 
early signs of disease is important in keeping the 
worker on the job. 

A great amount of time and effort is spent in main- 
taining the machines; it is equally important to main- 
tain individuals whose loss would be as significant as 
the loss of a piece of machinery. An examination pro- 
gram, then, should start with the executive, foreman, 
and supervisory group, working on down through other 
classifications as time permits. This would include 
specialized examinations for such groups as the spray 
painters, lead workers, etc. 

Such a program is not only of direct benefit to the 
individual, to the company employing him, and to 
production, but also to the individual’s family physi- 
cian and the medical practice of the community in 
general, because of the fact that it makes the employee 
health conscious; and when early signs of disease are 
present he can be immediately referred to his family 
physician for advice and treatment. We feel that it is 
very important to foster and maintain this patient- 
physician relationship, and believe that this can best 
be done by cooperating with the employee’s physician 
by acting as a diagnostic or case-finding agency. The 
actual responsibility for the maintenance of employees’ 
health, then, is placed directly on the practicing phy- 
sicians, giving each and every one of them a greater 
responsibility in the health maintenance program than 
that of the industrial physician himself. 

It is not the province of industry to usurp the posi- 
tion of the private physician by rendering treatment 
for non-occupational accidents or illnesses, but indus- 
try does have a great deal at stake in the maintenance 
of the workers’ health. Therefore, cooperation is nec- 
essary between the industrial physicians and the 
workers’ private physicians to the end that the ideal of 
effective preventive medicine may be carried out. 

RESEARCH AND EDUCATION: The importance of health 
education is well recognized. Excellent opportunities 
are at hand in companies that maintain weekly or 
monthly publications. We have attempted to have arti- 
cles of general interest in these publications periodi- 
cally, and at present a series is being run in the 
monthly magazine on the subject of “Vitamins and 
Health.” It is important that such items be brief and 
interesting, and sufficiently general in their scope that 
they will lead to further interest in a search for advice 
from a physician. 

The subject of nutrition seems to be uppermost in 
the minds of many medical authorities and the public 
in general. In an attempt to get some sort of answer as 
to what should be done from this standpoint, a nutri- 
tion survey is being conducted. Thorough examinations 
have been done on 1920 individuals who are being given 
vitamin supplements and studied from a standpoint of 
health and working ability. At present it is too early 
to draw conclusions from the survey, but we feel that 
only in this manner can we get scientific answers to 
what may appear to be simple everyday problems. 


Bron this problem of industrial medicine in the 
aircraft industry is the problem of aviation medi- 
cine, It is true that the majority of the employees are 
not flight personnel, nor directly involved in flying, but 
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the success of those who do perform these duties de- 
termines to some extent the success of those who do 
not. Therefore the problems associated with the flight 
personnel are of considerable importance and deserve 
special attention. 

It seems strange that in the past few years, while 
mechanical advances were being made to produce 
planes of greater performance in every way, corre- 
sponding attention was not placed on the human factor, 
and that now our mechanical equipment can exceed the 
human factor. Our physiologic research has lagged 
behind the mechanical. 

The war, however, has of necessity given stimulus 
to this subject, and a great amount of work is being 
done in our universities and Army and Navy aviation 
medical centers. Since much of this work is under the 
direct auspices of the Services and the National Re- 
search Council, discussion must be limited to the 
broader practical phases as they concern our pilots. 
These are: 

1. Problems Associated with Oxygen Supply: Edu- 
cation is necessary in the subjects of the physiology of 
respiration and circulation, so that a clear understand- 
ing may be had of the necessity of oxygen and the 
symptoms produced by anoxemia. It is necessary to 
indoctrinate flight personnel in the use of oxygen 
equipment under actual conditions in the low-pressure 
chamber. Education is also necessary on the subject of 
fatigue and its various causes, particularly the effect 
of minor degrees of lack of oxygen over a period of 
several hours. 

2. Problems Associated with Rapid Rates of Ascent 
and Descent: 

Aero-emphysema: Pressure chamber indoctrination 
is necessary to reveal to the pilot the symptoms as- 
sociated with aero-emphysema and the necessity for 
exercising while breathing oxygen in order to denitrog- 
enate before ascent. 

Aero Otitis Media: Ear complaints are not experi- 
enced with ascent but are frequently experienced on 
rapid descent. Occasionally complete blocking of the 
eustachian tube may happen, so that severe pressure 
disturbances may occur in the inner ear, even to rup- 
turing of the drums. 

It is seldom that pilots have such trouble, because 
they are aware of the problem, but it is necessary 
carefully to examine and train other flight personnel 
relative to this danger. 

3. Problems Associated with Altitude: These are 
primarily the problems of emphysema and anoxemia, 
as described above, It is a definite requirement that all 
flight personnel who intend to fly at altitudes above 
30,000 feet denitrogenate by exercising for 20 minutes 
while breathing pure oxygen; and that oxygen be used 
during the course of the flight immediately from the 
time of the take-off. 

Low-pressure chamber training is extremely im- 
portant as a safety measure. 

Several months ago one of our pilots, while flying at 
a high altitude, was giving reports of instrument read- 
ings over his radio when he noticed that one group of 
instruments that he was to take readings from were 
not present on the instrument panel. Had he not been 
previously thoroughly trained in the pressure chamber, 
he probably would not have recognized that this was an 
early symptom of anoxemia, and he might have gotten 
into serious trouble. However, this training made him 
conscious of what the difficulty was, and he came down 
to a lower altitude until his symptoms of anoxemia 
disappeared. The instruments that he could not previ- 
ously locate in the cockpit were then readily seen, and 
he continued his flight successfully. 
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Summary 


N CONCLUSION I wish to re-emphasize that under the 
present pressure of our production requirements, 
neither physicians nor employees as a whole fully realize 
how important a contribution a well organized indus- 
trial health program can be to our war efforts. Such a 
program should include the three phases already dis- 
cussed: Treatment of the injuries; prevention of 
occupational injuries and diseases; and adequate health 
maintenance provisions. 


Women and Wartime Health Problems 


MILTON H. KRONENBERG, M.D., 
Chief, Division of Industrial Hygiene, Illinois 
State Department of Public Health 


ECAUSE the post-war period of World War I was 
marked by the development of industries with 
emphasis on simplicity and ease of operation, it is the 
opinion of some that the introduction of women in the 
current war will not require so extensive a readjust- 
ment of industrial processes and addition of mechan- 
ical aids as was necessary in 1917-1918. Industrial 
mechanization and sub-division of work have developed 
constantly since that time, and more and more women 
have continued to be employed on processes suited to 
them. However, the process of readjustment to war pro- 
duction as demanded today is not smooth and the ad- 
verse effects may fall particularly heavily on women. 
When women normally outside the labor force are 
brought into industry, the problem is more than one 
of technical methods. In addition to the need for physi- 
cal fitness, it also becomes a psychological and social 
problem as well. The industrial physician cannot di- 
vorce himself from the latter, because they create 
episodes that affect the workers’ health and efficiency 
and in turn disrupt production. 

Physicians do know that the burden of sickness 
varies with sex. To what extent the four strains of 
female sex life, namely, puberty, menstruation, child- 
birth and the menopause contribute to the problems of 
women in industry as workers, I am not prepared to 
answer. However, we cannot deny that these peculiar- 
ities may play a part and do exert an influence. 

Whether their employment in industry be viewed 
with disturbance or satisfaction, the proportion of 
women as a whole has increased and will continue to 
do so. In that connection let me quote from a personal 
communication from Dr. C. D. Selby. 

Dr. Selby writes: 

“Women are gradually displacing men in the war 
industries. That happened in the first World War and 
it is already happening in this emergency. Fifty per 
cent of the manufacturing in England today is done 
by women. They work in tool rooms, and operate cranes 
and electric trucks and various other types of ma- 
chinery. They have become so skillful on these jobs 
that they are often more efficient than men were. In 
Canada, they are also running trucks and operating 
gas stations and taxicabs. I am not prepared to dis- 
cuss the wisdom of this practice but, as a physician, I 
am prepared to offer a word of advice. Sickness ab- 
senteeism among women in industry is very high, a 
daily absence of 10% is not unusual. Their annual rate 
exceds that of the men by approximately 200% and 
their disability periods by more than 10 days. They 
must be thoroughly examined before employment, 
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which is not common practice, carefully placed, and 
have conscientious physical supervision. If this is 
done, their rate of sickness absenteeism can be 
brought down somewhat—but it is still very high.” 

From other contacts I learn that the employment of 
women in industry is being looked upon as, and called, 
a “most unwholesome trend.” To that I cannot readily 
subscribe because the substitution of women for men 
in industry has proved successful in a great majority 
of cases. 

It is my belief that such an opinion in this matter is 
based on medico-actuarial investigations and other 
life insurance data which reveals that the female 
morbidity exceeds the male. As far back as 1825, this 
was recognized by a noted insurance actuary who drew 
up separate premium scales for males and females. 
It was also shown that women had more sicknesses and 
longer ones. Some few years ago, 21 casualty com- 
panies demonstrated that the morbidity rate for fe- 
males is about 70% higher than for males. 

In Great Britain, where the postal system constitutes 
a fair cross section of one group of industrial workers, 
Sir Henry Bashford, Chief Medical Officer, reports 
that among the chief causes of absence, nervous dis- 
orders of a psychoneurotic type constituted 7.5% for 
males and 13% for females. Today, the entrance of 
women into industry is also stressed as a cause of high 
mortality from tuberculosis in England. 

Without entering into details of that difficult and 
vexed question of illness among women workers, one 
authority believes that the finer constitution of their 
nerves undoubtedly enables them to feel earlier, and 
before they are perceptible outwardly, those ailments 
and changes which may be going on in their systems; 
and, however indistinct such a feeling may be in them, 
they are more impelled by it than men to complain 
against a threatening evil. While the above need not 
be viewed with alarm, it does, however, mean that our 
difficulties may increase in scope unless we anticipate 
and analyze whatever differences exist and not merely 
look upon the problem as an “endurance test” for 
women. 

While the law of supply and demand may be ex- 
pected to operate here as in other things, we cannot 
accept the hiring of women as just another unit in the 
plant. Some aspects, therefore, must receive special 
consideration in relation to health and well-being. 

We will need women in industry, of that there can 
be no question. We are going to need them in increas- 
ing numbers, and now is the time to prepare and 
develop plans and policies so that when we begin prop- 
erly to utilize their abilities, we will be able to proceed 
along logical, fair and well-planned lines. 

We should first place women in the lighter occupa- 
tions in order to utilize our man-power properly, and 
avoid putting women at industrial work before indus- 
try is ready for them. This means, of course, providing 
the necessary and reasonable safeguards, proper train- 
ing, careful selection, assigning hours of work, rest 
periods, good environmental working conditions, and 
other welfare facilities. 

As regards work to be done by women, that work 
should be studied with the view to division and sub- 
division, in order that the women might perform the 
lighter and less complex tasks and the men the heavier 
and more complicated work—in other words, to deter- 
mine the class of work in each shop, factory or in- 
dustry that women can both safely and efficiently 
perform. 

In an effort to promote employment of women work- 
ers in war plants where shortages of male labor are 
becoming apparent, Federal Security Administrator 
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Paul V. McNutt announced that in a study of 1900 
different occupations required in 21 key defense in- 
dustries, a large majority are jobs in which women 
could be successfully employed. 

Only 331 of the 1900 kinds of jobs analyzed were 
found to be definitely unsuitable for women. An addi- 
tional 47 occupations in these fields are already cus- 
tomarily filled by women exclusively or by either men 
or women. Almost two-thirds of the remaining total 
were occupations in which the degree of physical 
strength required and the conditions under which the 
work is performed presented no barrier to the em- 
ployment of women. 

Knowing the types of work that women can do and 
having worked out plans for securing their services, 
the following are some of the direct problems affecting 
women in industry. 


Muscular Strain 


A’Y approach to the problems of women in industry 

must take into consideration the fact that women 
have not been endowed by nature with the same mus- 
cular strength as men. Therefore, careful attention 
should be given to the weight lifting involved in the 
job, with provision of special devices for continuous 
lifting or for heavy loads. Physical work depends on 
the total load carried per day, average load carried at 
one time, and duration of its carrying. 

Where there is a continuous flow of material in 
process in one direction, conveyor systems are the 
answer. A lift truck, either hand or power operated, 
is one of the greatest energy savers, and eliminates 
motions hazardous to hands, feet and back. 

Six states prohibit employment of women at tasks 
involving lifting or carrying heavy weights. Specific 
limits vary from 15 pounds to 75 pounds. The limit 
should be lower for girls under 18 years. 


Seating 


(pomnect posture is another of those refinements in 

working conditions which is even more important 
for women than for men. Wherever possible, arrange- 
ments should be made so that women can change from 
a standing to a sitting position. The right kind of 
chair should be provided, adjustable to both the worker 
and the particular occupation. 

The benefits of correct seating have been known for 
many years and there has been a gradual improvement 
in this direction. I might mention here some striking 
facts about proper and improper seating: 

(a) A foot pedal operator who has to strain unduly 
to reach the pedal may suffer from pelvic congestion 
with resulting harm to pelvic organs. 

(b) Satisfactory foot rests and. foot pedals of an 
electrically driven machine eliminate much fatigue. 

Similar benefits were noted in industrial studies in 
Great Britain. Women polishing metal were able to 
increase their output as much as 32% when special 
seats were provided that made it possible to work 
seated or standing. 


Hours of Work and Fatigue 


HE matter of hours of work and fatigue is most 

important in connection with the utilization of 
women labor. It can well be said that the success or 
failure of the movement depends to a great extent 
upon what we do with reference to these items. The 
disabilities to which women are liable are readily 
caused or accentuated by irregular hours and habits. 
These conditions may become chronic and render the 
subject unable to continue her work or prejudice her 
future health. Fatiguing occupations and unwhole- 
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some environments slow up the woman worker, in- 
crease the danger of accidents, induce various forms 
of nervous disorders and lower her resistance. If it is 
at all possible, there should be transference of workers 
on monotonous processes to avoid fatigue. While there 
has been a striking trend toward the shortening of 
working hours and the lessening of fatiguing factors, 
under emergency powers those benefits and standards 
slowly achieved are often interrupted. 


Rest Periods and Rest Rooms 


N PRACTICE the woman worker will probably procure 

relaxation in two ways: (a) by a short pause be- 
tween repeated movements or groups of movements, 
and (b) by shorter or longer intervals of complete rest. 
We have found that total work accomplished in a given 
period was progressively increased by periods of re- 
laxation, and employees on piece work who have pro- 
tested against the imposition of compulsory rest 
pauses at regular intervals have not infrequently been 
astonished to find that their output has been thereby 
increased, while fatigue was at the same time reduced. 

Rest rooms, comfortably fitted and cheerful, should be 
provided. Books and magazines are always welcomed. 
Many factories, in order to afford mental and physical 
relaxation, provide music either by radio or victrola. 
It is especially recommended for women employees. 

A matron should be employed where groups of 
women work so as to look after the general welfare of 
the female employees. If possible, this matron should 
be a nurse. These rest rooms may also include coin 
dispensing canteens approved by the management and 
the plant physician. There should also be a lunchroom, 
cafeteria or restaurant which will furnish a well- 
balanced meal during reasonable hours of the work day. 


Night Work 


OST employed women have responsibilities outside 

their hours at the place of business; whether 
married or single, they bear some shares in the care 
of the home. There is a considerable body of medical 
testimony as to the deleterious physical effects of night 
work. In most cases this comes far more quickly with 
the woman than the man, not entirely because of her 
different physical make-up, but because her work does 
not end when she leaves the factory. Manifold house- 
hold duties and cares await her on her return home. 
Outside of great emergency and absolute industrial 
necessity night work for women should be restricted. 


Working Clothing 


Wwrmt type of clothing to provide, depends greatly 
on the kind of work to be performed. Near moving 
machinery, no wide skirts, no loose sleeves, no flowing 
ties, no frills of any kind. Slacks with tucked-in blouses 
or coveralls are safe and attractive. Neither slacks nor 
sleeves should have cuffs, and all kinds of loose pockets 
should be avoided. 

Shoes are important. Not only do uncomfortable 
shoes cause undue fatigue, they can also be a hazard. 
It is interesting to note that one of the commonest 
forms of accidents in plants that employ many women 
is “tripping on the stairs due to catching heels.” For 
comfort and safety, low-heeled, closed-toe shoes should 
be insisted upon. Closed toes prevent injuries from 
stubbed toes and the entrance of small particles of 
metal or other materials. 

Long hair is a serious problem. The same static 
electricity that makes a girl’s hair follow a brush or 
comb, can cause terrible accidents in a plant. 

Women who wear their hair long, seldom want to 
cut it—so proper head covering must be considered. 
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Hats, caps, turbans, nets—these are all possibilities. 

Visible jewelry should be strictly taboo anywhere 
near machinery. Bracelets, earrings, necklaces, wrist 
watches are all hazards. 

There is protective clothing for practically every 
type of work. Not only does it reduce many hazards, 
but the knowledge that her clothing is as safe as 
possible also makes it easier for a girl to put her whole 
mind on her job. And most women like to wear uni- 
forms of some kind. Uniforms add to their feeling of 
importance, and thereby improve morale. 


Washing and Toilet Facilities 


T= sort of toilet facilities often found in factories 

where men work will be offensive to the woman 
employee. Unhygienic conditions bring difficulties with 
them. They increase labor turnover and absenteeism. 
A facility the women appreciate is a coin-in-slot dis- 
penser for sanitary napkins. 

In regard to drinking and washing facilities, no 
worker, male or female, should ever be without these 
facilities. 


Living and Social Conditions 


F°® women and girls in the war industries, many of 

whom are away from home and family for the first 
time, special efforts to provide adequate living ar- 
rangements and wholesome recreation are urged. Some 
of these zones may be in large or small cities. Many 
sparsely settled areas have already been converted 
within a few months into manufacturing centers. 
Others, while they may be in congested areas, are 
nonetheless affected by the emergency impact. With 
such a variety of communities, no single pattern can 
be set for all localities. The program planned must be 
adapted in a practical way to community conditions 
and: available facilities which vary considerable with 
the type of community. There are nevertheless certain 
desirable procedures which apply to women in regard 
to recreation, housing, transportation, health and med- 
ical care and other social problems. 


Accidents and Women 


HILE as a rule men are victims of the most serious 

of injuries, in general, from 1930 on, an increas- 
ing proportion of the persons injured in industry 
were women. Today, this is on the increase. While in 
the various states from 14 to 30% of the injured 
women were under 21, only from 3 to 11% of the men 
were so young. The fact that on the average, working 
women are younger than working men accounts in 
part for this difference, but it is still true that young 
girls have a disproportionate number of job injuries 
in relation to their numbers among all the gainfully 
employed. 

The fact that women seldom have had the exposure 
to things mechanical which men have had before they 
enter industry, means that women are not as conscious 
as men of the possibilities of injury from causes that 
may be somewhat obscure. This means that the em- 
ployer should take care to see that each new female 
employee is fully instructed as to the hazards incident 
to her work and what she should do to avoid injury. 


Industrial Poisons 


Sous toxic substances commonly used in industry are 

known to have a much more serious effect upon 
women than upon men. Many of these industrial poi- 
sons are used to a considerable extent in connection 
with manufacturing processes well adapted to women’s 
abilities. The need for constant study of materials can- 
not be too strongly stressed, particularly when these 
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materials have been recently introduced into industry 
and definite data on their toxic effects are lacking. 

Examples of substances that have a particular effect 
on women include benzol; TNT; dinitrobenzene; sul- 
phuric ether; and various widely used producers of 
skin irritations (dermatitis) ; carbon disulphide; lead; 
mercury; arsenic. It is an accepted fact among fore- 
men that women machine operators are more prone to 
oil dermatitis. 

It is not possible now, neither is it desirable, to 
eliminate as a class a group of workers from an em- 
ployment because as a group they show a particular 
proneness to certain occupational diseases or physi- 
ological upsets from a condition or manner of work. 
Instead of such action the exposures need medical and 
engineering study and control. Much more than the 
specific harmful substances must be considered in an 
appraisal of the health problems associated with 
women. For example, the married woman in industry 
views the prospect of an addition to her family with 
anything but favor, and abortifacients and other 
means of contraception are resorted to. Furthermore, 
the still-birth percentage is reported greater among 
factory workers. 

What Canada and Great Britain have learned in 
their 214 years of war production and health will be 
useful to us. Women workers have an important part 
to play. Their fullest productivity will depend on safe- 
garding their health and welfare. 


Background of Current Conflicts 
—In Industrial Hygiene— 


MILTON |. ROEMER, M.D., 
Paterson, New Jersey 


HE jurisdictional conflict in the field of industrial 

hygiene between Labor and Health Departments 
in New Jersey, discussed recently,' reflects one of the 
many incoordinations in the medical world which 
spring from a special historic development. Brief con- 
sideration of the historic background of this general 
conflict may give a sounder perspective by which to 
plan future efforts. 

It was perfectly natural that offices of industry or 
labor should be the first governmental agencies to be 
concerned with the hygiene of industry. The con- 
tractual relations between worker and employer were 
reasonably the first objects of legislation. While spo- 
radic measures for worker protection are found as 
far back as the Roman Empire, the beginnings of 
systematic control over working conditions came— 
under the pressure of the Chartist movement—in the 
English Factory Acts of 1833.2 At first, only limita- 
tions on hours of work were legislated and, over the 
resistance of the staunch laissez-faire-ists, only women 
and children were protected. Gradually plant sanita- 
tion and particularly hazardous operations came under 
some measure of control. Proper ventilation of plants 
discharging certain noxious gases, for example, was 
required in England in 1883.° The routine of factory 
inspection necessary to enforce hours of work regu- 
lations or sanitary standards came naturally under 
the province of the agencies dealing exclusively with 
industrial affairs. 

With this beginning, in all industrial nations, the 
hub of activities protecting the health of the man on 
the job became the factory inspection system. By 1890 
Great Britain had begun to standardize all ventila- 
tion, lighting, heating, and the like.‘ With the rapid 
expansion of industry, accident rates increased spir- 
ally and safety engineering was given continuous 
impetus. The field of safety engineering itself saw 
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progressive development. Taylorism, the “industrial 
efficiency” movement, pointed up the value of fatigue 
prevention by rest periods, good lighting, etc.° The 
growth of workmen’s compensation gave strong en- 
couragement, in dollars and cents, to the entire safety 
and hygiene impetus.* With the expanded uses of new 
materials, the chemistry of industrial poisons became 
so complex that a special field had to develop to cope 
with the problems. In pre-Hitler Germany, factory 
inspectors were given systematic courses of training, 
and high qualifications had to be met. 

What is, perhaps, most important, the socio-political 
leadership for improved conditions came from political 
labor circles. The entire background of the industrial 
welfare movement was the demand of organized labor 
for increased rights and for special labor representa- 
tion in government. In 1869 it was the pressure of 
labor interests that induced the establishment of the 
first American labor bureau, in Massachusetts. Within 
a decade nine other states had followed, and in 1884 
the Federal government created a Bureau of Labor.’ 
Such advances, increasing the dignity of the working- 
man, created the basis for factory codes requiring 
safety devices or sanitary facilities. Public health 
leadership, on the other hand, was dominated in this 
period by the conception of “bacteriological control’’s 
and was not especially concerned with welfare not 
directly related to out-and-out communicable diseases. 
Whatever may have been the competence of official 
health agencies to cope with industrial health, they 
lacked the interest in it. 

So long as working-condition control measures were 
directed mainly, as we note, toward the factory en- 
vironment—toward the actual mechanism of produc- 
tion—industrial hygiene could belong only in labor 
agencies. Such was the natural consequence of its 
origins both technically and politically. But when ab- 
senteeism as a major problem in production began to 
be appreciated, the entire approach was bound to 
undergo important change. When it became recognized 
that the sick worker was a loss to management whether 
he had lead colic or an injured finger, arthritis or a 
common cold, the conception of the workingman’s 
health was bound to broaden. 


T= most realistic attack on the problem might have 

been expected in a sphere unencumbered by gov- 
ernmental precedents. Such was the situation in the 
“company town” where, with management virtually 
identical with local government, what was most prac- 
tical for maximum production tended to be the com- 
munity practice. In such communities industrial hy- 
giene took on the broadest scope and became synon- 
ymous with general medical care for the worker and 
his entire family for illness related or unrelated to 
occupation. In America, where industry developed on 
the very largest scale, large profits were available for 
expenditures on employee welfare. And with the 
dollar-and-cents value of a day lost on account of 
illness accurately estimable, the economies of worker 
health promotion could be readily recognized. Irre- 
spective of the paternalistic motives of Endicott- 
Johnson or United States Steel—and whatever the 
system of payment for medical services*—these really 
general industrial health programs represent an at- 
tack on the real problem of absenteeism in production. 

Official health agencies have not yet reached this 
level of understanding. There have, of course been 
pressures from important vested interests—medical 
and industrial —against the assumption by health 
agencies of a broader role in industrial hygiene. For 
the promotion of workers’ health in the broadest sense 
summons all the fireworks of the “state medicine” 
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bugaboo. Even organized labor has—with much basis 
in past experience—opposed the pre-employment and 
the periodic physical examinations, under any auspices, 
in fear of their being used against the worker. With 
labor’s increased strength and maturity, however, 
these fears have changed to labor’s taking the initi- 
ative in specific medical care programs—not to men- 
tion the health benefits gained from “. . . limiting the 
avarice of the employer, shortening the hours of work, 
obtaining a better wage, .. . and exacting a modicum 
of human consideration.”!® Most important, with the 
general advance of all organized welfare provisions 
in our society, the effectiveness of conservative oppo- 
sition has waned. 

With the increasing recognition of the fact that, as 
Dr. Hough states, “. . . the amount of time lost from 
accident and occupational diseases per se constitutes 
only about 7% of the total time lost by workers,” 
while “more than 90% of the lost time is due to 
general illnesses, such as those experienced by all of us,” 
the proper province for the prevention and treatment 
of sickness in workers is seen to fall under general 
community health agencies. The inclusion of indus- 
trial hygiene sections in scores of state and local health 
departments—and the vigorous promotion of indus- 
trial hygiene by the U. S. Public Health Service—is 
only a beginning. 

There is lag in every social development behind 
newly demonstrated needs, particularly where admin- 
istrative units have become entrenched through years 
of service. But the trend toward industrial hygiene’s 
becoming part of general public health work is as 
inexorable today as the progress of medicine itself. 
For, as the administrative barrier between curative 
and preventive medicine is dissolved, as health comes 
to be regarded as a positive asset—not merely as the 
absence of disease—the maintenance of a robust work- 
ing class becomes the increasing responsibility of the 
official health unit. This is, of course, not to gainsay 
the essential importance of safety engineering, in- 
dustrial toxicology, and all the measures of working 
environmental control. These measures are essential 
to the industrial program as is sewage disposal to the 
health department’s classical program. The place for 
expansion, however, and the indicated need of the day 
lie elsewhere. 


HE conflict between labor and health department 

jurisdiction over industrial hygiene, thus, is not 
merely factional. It reflects the gradual broadening of 
social conceptions of the field to a sphere where, as 
Dr. Mustard states, “it relates to all those measures, 
procedures, and precautions which are designed to 
make reasonably safe the working conditions of those 
in industry and which contribute directly or indirectly 
to the maintenance of the workers’ health and effi- 
ciency.”12 (Italics mine.) Today we are experiencing 
the inevitable difficulties of a transition period. But the 
perspective gained by consideration of previous de- 
velopments—along with a realization of the greatly 
widened scope of governmental medical provisions in 
general—points to the increasing inclusion of indus- 
trial hygiene in the province of official health agencies. 
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Industrial Hygiene All 24 Hours 


e ORDER to “Keep ’Em Working” for the duration, 
and beyond, the Division of Industrial Hygiene of 
the Illinois Department of Public Health has long ad- 
vocated carefully organized programs for the protec- 
tion of the health of workers in industry. Among its 
recommendations are the following, as recently set 
forth by Surgeon-General Thomas Parran, of the U. S. 
Public Health Service: 

“To maintain workers’ health and thereby peak pro- 
duction, industries operating on the 24-hour basis must 
take special precautionary measures to minimize the 
effects of night work and the rotating shift. The U. S. 
Public Health Service makes these recommendations: 


1. Workers changing over from day to night shift every 
two or three weeks find it difficult to adjust their eating and 
sleeping habits. In plants operating on a 24-hour schedule, 
shifts should not be rotated more often than every two 
or three months. 

2. Each nursing shift should rotate at the same time as 
the workers’ shift, so that the same nurses will always be 
acquainted with the workers they are treating. 

3. Women with home responsibilities often try to do 
their housework during the day while working on night 
shifts. Chronic fatigue in short order is the result. In gen- 
eral, women workers who also have domestic duties should 
not be employed on the night shift. 

4. A 60-hour week—on a 10-hour day, six-day week 
basis—may become necessary. Excessive increases in work- 
ing hours lead to reduced efficiency during working hours, 
absenteeism and sickness. A 48-hour week—on an eight- 
hour day, six-day week basis—is preferable. Individual 
workers should have one day in every seven days reserved 
for rest and recreation; this does not preclude continuous 
operation of the factory. 

5. Organized rest periods help maintain production at 
a high level. Five to 15-minute rest periods should be 
provided at the end of the first quarter, and again at the 
three-quarter mark of each shift. This is especially impor- 
tant in repetitive monotonous work or heavy manual labor. 
Milk, soft drinks, sandwiches and candy should be avail- 
able during the rest periods. 

6. A particularly high standard of lighting is necessary 
in plants operating at night or under blackout conditions. 
Proper lighting reduces fatigue, improves morale, and 
prevents accidents due to poor light or glare. 


“This six-point program should be based on the 
broader industrial hygiene services advocated by the 
U. S. Public Health Service which include: medical 
and nursing services available to workers on each 
shift; good plant housekeeping; adequate sanitary 
facilities; adequate ventilation; control of exposures 
to hazardous operations or to noxious dust, fumes and 
gases; proper placement of workers in jobs for which 
they are physically and temperamentally suited; reduc- 
tion of excessive noise (a well-known fatigue pro- 
ducer); health and safety education programs, such 
as teaching proper posture on the job, sanitation, nutri- 
tion and mental hygiene; paid vacations of at least 
one or two weeks a year.” 


Illinois Health Messenger. 
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Emergency Preparedness 


—Report of the A.A.I.P. & S. Committee on 
National Defense— 


D. L. LYNCH, M.D., Chairman 


BOUT two years ago when the expanding war in 

Europe cast its shadow our way, this nation began 
the mighty task of preparing its defenses, began it 
from very near the zero mark. At the same time it 
elected to become the Arsenal of Democracy. The 
health of the population at once achieved a new signifi- 
cance, because it was obvious that the successful 
accomplishment of the huge task ahead would require 
a vigorously healthy people. In that regard the Presi- 
dent of the United States addressed a message to our 
annual meeting two years ago, in effect asking for our 
best effort to build up and fortify the health and work- 
ing capacity of that great segment of the population 
engaged in industries and business vital to national 
defense. 

It is not an easy task to appraise the contribution 
of industrial medicine to the defense program in 1941. 
Unquestionably the way, and the load, for many work- 
ers, struck down by accident or illness, were made 
easier for them through prompt and competent assist- 
ance from the physician at their work place. Unques- 
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tionably also, numberless others were enabled to 
remain at work because the physician and his asso- 
ciates were alert. Without doubt, many physicians in 
their particular spheres have contributed noteworthy 
successes to the health of workers. But the over-all 
picture for the country for the year 1941 gives occa- 
sion for pause and reflection, as we see it, using the 
incidence of occupational accidents, occupational dis- 
eases, and disabling non-occupational sickness among 
men as our measurements. 

Authentic data upon occupational injuries for 1941 
are not yet available. But the preliminary report re- 
cently issued by the National Safety Council reveals an 
increase of 6% in deaths due to occupational injuries. 
Deaths reported to industrial commissions in 36 
states increased 9% in 1941. Only seven states re- 
corded decreases, while nine had increases of more 
than 35%. Both extremes occurred in New England, 
Vermont recording a decrease of 24%, Connecticut an 
increase of 77%. The same report reveals an esti- 
mated increase of 14% in 1941 over 1940 in non-fatal 
injuries resulting in temporary or permanent dis- 
ability. On the other hand, non-agricultural employ- 
ment rose about 9%, and in manufacturing plants 
alone it increased 17%, according to U. S. Department 
of Labor estimates. 

Although it would appear from this data that occu- 
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pational deaths and disabling injuries may not have 
increased in the same degree as employment, it still 
seems clear that the sacrifice of life and vital man- 
hours was not lessened appreciably. The reported 
18,000 deaths and 1,600,000 disabling injuries repre- 
sent a tremendous wastage of man-power and a con- 
tinued challenge to everyone concerned in saving 
human lives and saving this nation. 

Authentic information for the country as a whole 
is not yet available upon which one might accurately 
determine the prevalence of occupational diseases in 
1941. Yet fragmentary reports from various sources 
and conversations with members of our state indus- 
trial hygiene unit and industrial accident commission, 
and with insurance carriers, convey the definite im- 
pression that disability due to occupational disease 
has increased faster than employment. In view of the 
great influx of new employees into industry, the use 
of many new substances and substitutes and work- 
processes, and the heavier usage of known inherently 
dangerous chemicals, the increase over the country 
may not be of real significance. But again it does not 
appear that we have made real progress in the pre- 
vention of occupational disease. 

Nor do data just released by the National Institute 
of Health regarding disabling morbidity among in- 
dustrial workers for 1941 make up a palatable cock- 
tail. These include the statement that “the rate for 
all disabilities, 101.8 (per 1000), is the highest re- 
corded for the 10-year experience, the rate being 12% 
in excess of the 10-year mean, 90.6 (per 1000).” 
However, we may take some comfort from an analysis 
of the data which indicates that the increase for the 
year was due primarily to the respiratory diseases 
influenza and grippe, and that the infections were 
relatively mild but made for a very high morbidity 
rate early in the year which it was impossible to 
overcome as the year progressed. 

We should be comforted somewhat by the favorable 
mortality experience of 1941, obvious from the report 
of the Metropolitan Life Insurance Company, which 
records an all-time low mortality rate in 1941 for its 
17 million industrial policyholders and their families. 

The fact remains, however, that non-occupational 
illness resulting in lost-time in industry continues to 
be a major problem, that it will adversely affect pro- 
duction, that we do not seem to be making much 
progress against it, and that lost time, reportedly but 
not actually due to sickness, appears to be increasing. 
Thus the year 1941 passed into history. 


ya Japan sneaked into Pearl Harbor last De- 
cember, spreading chaos and death all about, she 
asked for war. Promptly this nation declared that she 
and her partners shall have it, for their eventual de- 
struction. At once America’s previously unaroused and 
apathetic efforts to build for defense became apparent 
and were recognized as totally inadequate for war. 
The urgency of industrial production for retaliation 
through prompt and victorious total war became para- 
mount. This demands that this nation produce the 
most, produce the best and fastest—objectives which 
depend heavily, if not entirely, upon the health of the 
“soldiers in overalls” behind the lines in all industries 
and businesses that can contribute to the war effort. 

Much is said about production for war, little about 
the human beings it requires. An ample supply of 
workers is not enough. Trained workers are not suffi- 
cient. The ample supply of trained workers must be 
healthy men and women, physically and mentally 
capable of pushing production to an all-out level and 
Sustaining that level until the aim is achieved. Our 
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efforts must be devoted to the health maintenance of 
these workers. 

We realize fully that there can be no single pattern 
or small group of patterns cut to fit the varied health 
problems of the multitude of workers in all manner of 
industries. We realize, also, that most large indus- 
tries, and many of lesser size, have long recognized 
the value of industrial medical services and have pro- 
vided services more adequate and efficient for their 
needs than we might plan. We feel that we are limited 
in this report to suggesting such procedures and 
cautions as straight thinking—in medicine, govern- 
ment, labor, industry and public health—believes will 
contribute most to the health and safety of the worker. 

No revolutionary changes in well-managed indus- 
trial health maintenance programs for peace are re- 
quired to custom-make them for all-out production 
for war. What is required is a greater effort to make 
such programs successful, and to make them more 
inclusive of all industry in order that men and women, 
less able perhaps than our industrial workers of 
yesterday, may turn out implements for war faster 
and better than any other nation or group of nations 
in the world, if this nation is to remain a free nation. 

To orient ourselves, it seems desirable to empha- 
size the basic principles upon which industrial medicine 
was founded and has made progress: 

1. To prevent occupational injuries. To render 
prompt first aid and adequate medical and surgical 
care when injuries occur. 

2. To prevent or control occupational diseases re- 
sulting from poisonous metals, fumes, dusts and sol- 
vents, or other physical agents that produce disease. 

3. To minimize non-occupational illness and lost 
time. 

The attainment of these objectives, more difficult 
in this emergency than ever before, must be ap- 
proached through: 

1. Pre-placement physical examinations stream- 
lined by the necessity of numbers and modified to 
assimilate reckless youngsters, men unfit or too old to 
bear arms, and women for jobs previously regarded 
as beyond their physical capacity. 

2. Periodic health examinations more than ever 
before definitely necessary to detect early the onset of 
physical impairment from non-occupational and com- 
municable disease, and the approach of mental and 
physical disturbances occasioned by fatigue, bad 
health habits, and anxiety and worry concerning rela- 
tives and friends in the armed forces. 

3. The maintenance of adequate sanitary precau- 
tions within and about the plant and by the workers. 

4. An increased effort for the control of communi- 
cable diseases. 

These procedures, of course, are orthodox, but for 
production around the clock they take on new em- 
phasis. To them must now be added other problems in 
which the physician in industry has undoubtedly been 
interested to some degree, with which he must now be 
acutely concerned, and the solution of which requires 
active participation by management, labor organiza- 
tions and other agencies. These are: 

First, the problem of physical and mental fatigue; 

Second, the problem of nutrition; and 

Third, born of the war itself, the planning of meas- 
ures for the protection of workers during black-outs, 
air-raid alerts, air raids and other disasters, and for 
the prompt and adequate care of such as may be 
injured. 

It is important, we believe, while recording the 
ambition of industrial medicine to play its part, to 
mention also some of the obstacles which the war has 
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introduced affecting the effort to maintain the health 
of the workers at a satisfactory level—obstacles which 
each of us must overcome in his own way because there 
can be no gunshot remedy. Important among these are: 

(a) A depletion in the number of physicians and 
nurses in industry through deflection thereof into the 
armed forces with no adequate reservoir of qualified 
substitutes available. 

(b) The resulting necessity for assimilating new 
persons unfit or too old for military services, with a 
consequent drag on effort. 

(c) In many instances the complete conversion of 
plants from their customary business to production 
for war, which has destroyed entirely the job analyses 
so necessary for the conduct of pre-placement exami- 
nations, making new studies desirable and a lowering 
of certain standards compulsory. 

(d) Coincident with the loss of medical personnel, 
the occurrence of a marked increase in demand upon 
medical services, made necessary by the added number 
of workers, frequent labor turnover due to deflection 
for military service, the migrations of workers to 
more lucrative jobs, and the substitution of women 
for men. 

(e) Twenty-four hour medical service having be- 
come a necessity in many industries, the failure to 
provide adequate medical and nursing service for the 
second and third shift. We are reliably informed by 
labor that this has a very detrimental effect upon 
workers’ morale. The employment of third and fourth 
year medical students as interns on the second and 
third shifts has worked out quite satisfactorily in 
several plants for the immediate care of the injured 
and for emergency illnesses. 


5 tee committee offers the following suggestions: 
First: That for the period of the nation’s emer- 
gency and wherever it is possible, a local or district 
industrial health committee be developed in each in- 
dustrial community. It should include one or more 
industrial physicians, one or more private physicians, 
and representatives of management, of the workers, of 
the industrial and visiting nursing association, of 
public health, and of other civic bodies, to consider 
not only the health of the worker in the plant, but also 
the community factors which so frequently affect it. 
A central committee of this sort was established some 
time ago in Massachusetts under the auspices of the 
State Committee on Public Safety, and the desirability 
of local committees throughout the state became 
apparent. This committee does not infringe upon nor 
duplicate the effort of the Committee on Industrial 
Health of the State Medical Society. But, correlating 
the contributions of management and of the worker, 
and of the various agencies concerned in community 
health, it may better appreciate the local as well as 
the general factors that reflect unfavorably upon the 
health of the worker and endeavor to adjust them. 

Second: This committee suggests that more general 
and frequent use be made of the services provided by 
the Federally-aided industrial hygiene departments, 
now organized in 34 states, and of the U. S. Public 
Health mobile units especially by small industries, for 
study and assistance with particular regard to dis- 
eases caused by or likely to be caused by toxic chem- 
icals, or noxious fumes, or dusts, or other physical 
agents. 

Third: That medical service for employees be pro- 
vided in all industries in any way engaged in produc- 
tion for war. We recognize the fact that, by reason of 
its beneficial contributions wherever well-conducted, 
medical service in industry has been accepted and 
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nurtured by management and workers alike, and that 
its extension to include more workers has been recom- 
mended repeatedly by many responsible organizations, 
such as the National Association of Manufacturers, the 
National Institute of Health, and others. At the same 
time we realize that only a small fraction of all the 
workers in industry are provided for by any kind of 
industrial health maintenance program, when the 
health of the worker is so decisive a factor in the war 
effort. We can offer no ready solution for this paradox, 
but we regard it as not improbable that government, 
as in England and Germany, may consider health 
maintenance in industry a necessary governmental 
function. The recent proposal by the U. S. Public 
Health Service that an industrial health service for 
Federal workers be established to reduce sick leave, 
now costing government agencies 100 million dollars 
per year, is significant of the government’s appreci- 
ation of the value of industrial medicine. Physicians 
in industry are not salesmen, but we believe that 
representatives of the Division of Industrial Hygiene 
of the National Institute of Health and representatives 
of the several state units in their frequent contacts 
with management have an excellent opportunity to 
emphasize this need. We believe the suggested local 
industrial health committees helpful in establishing 
at least a visiting nurses’ service in small industries. 

Fourth: That particular diligence be paid to control 
of communicable disease, especially of venereal dis- 
ease and tuberculosis. Dr. James C. Townsend, Chief 
of the Division of Industrial Hygiene of the National 
Institute of Health, calls attention to the prevalence of 
syphilis among young men examined by selective serv- 
ice boards. The syphilis rate among the first million 
men examined, varied from 5.8 per 1000 for white 
men in a northern state to 170.1 per 1000 in a southern 
state. He reports, also, that examinations in 22 states, 
Hawaii and the District of Columbia, revealed that 
only 25 or 30% of infected candidates were under 
treatment. And he points out “that the rapid con- 
centration of new population in defense areas has 
created many serious problems of housing, sanitation, 
and recreation. The worker in a strange community is 
fair game for agents of unwholesome recreation. He 
has more money in his pocket than the soldier, and 
for this reason is an especially attractive prospect for 
the procurer and the prostitute. All of us know too 
well how this factor increases the peril of venereal 
infection. Labor, industry, the medical profession, 
civic organizations and public health services, all 
should enlist in the community attack on these subtle 
saboteurs of the war effort.” We have no positive 
evidence so far of any general increased incidence of 
tuberculosis, although New York City! records an 
increase of 4% in reported cases in the first seven 
weeks of 1942, over the same period in 1941. Abundant 
information is at hand, however, of the greatly in- 
creased incidence of this disease in England, Germany, 
and most of the occupied countries. The armed forces 
have taken the cream of our young manhood and will 
continue to do so, drawing heavily upon industry. 
Even in peacetime the incidence of tuberculosis, age 
group for age group, was higher among industrial 
workers than in the population as a whole. With the 
influx into industry of men who could not enter the 
armed services if they tried, with the increased tempo 
of production and the lengthening of the work day, in- 
sufficient rest, inadequate nutrition and disturbing 
social problems, a reversal of the downward trend of 
tuberculosis is to be expected. The coordination of 
industrial medical and public health services must be 
alert for the prompt detection and early care of this 
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disease, It is another problem that might well be cared 
for by a local or district industria] health committee. 

Fifth: That “hours (of work) which temporarily 
obtain maximum productive effort at the expense of 
impairment of health, are suicidal. Working conditions 
that cause avoidable injuries and disease are not 
better than a perpetual battlefront. We cannot abandon 
our American standards for labor unless we abandon 
hope itself.” This quotation from an article? by W. H. 
Winan, of the Union Carbide Company, quite appropri- 
ately introduces a suggestion regarding the control of 
physical and mental fatigue. Among the very first 
problems attacked in the war in Britain was that of 
working hours, for these had been so extended after 
the Dunkirk disaster that although extraordinarily 
high production resulted in the next few months, it 
was clear that not only the workers’ health, but pro- 
duction itself would suffer if they were continued. 
Our problem after Pearl Harbor is similar. However 
attractive the fattened pay envelope may have been 
in the days immediately following that disaster, it is 
our well-informed opinion that labor is beginning to 
sicken of the long hours of work, the abbreviated 
lunch-hour and the seven-day week. In some of the 
New England shipyards, daily absenteeism has risen 
to 10% or more of the total available working force, 
and production correspondingly slowed down. Workers 
cannot too long endure uninterrupted prolonged work- 
hours, and they will not. We realize that the physician 
in industry has little or no control over working hours 
beyond what influence his accumulating data on 
sickness absenteeism due to fatigue may have upon 
management to reduce excessive work hours as 
speedily as possible. He should, however, enlarge his 
viewpoint regarding who can work, and by proper 
pre-placement physical examination help to fit into 
employment many employables previously regarded in 
the light of a hazard, or too old to work. 

In this respect, the following quotation, abstracted 
from a statement of policy agreed on by the War, Navy 
and Labor Departments, appears to be all-inclusive: 

“1. A maximum 48-hour week, since weekly hours 
in excess of the standard have been demonstrated to 
result in decreased rather than increased production 
when continued for any extended period of time. 

“2. An eight-hour day, or the daily hours custom- 
arily worked in the particular establishment, industry, 
or community. 

“3. One day of rest in seven, because experience 
has shown that the interlude has a revitalizing effect 
on the worker and a consequent beneficial effect on 
total output. 

“4. Adaptation of the hours of work and working 
conditions to the age and sex of the worker and the 
nature of the occupation. 

“5. Provision should be made for adequate meal 
and rest periods from continuous work in order to 
preserve health and efficiency.” 

Fatigue in its physiological and psychological as- 
pects is perhaps the greatest problem facing the 
physician in industry today. More and more it will 
sabotage the output of American industry, unless we 
profit by the experience of our allies who had to learn 
the lesson by trial and error. 

Much depends upon management’s effort to insti- 
tute and speed-up intensive plant training and up- 
grading of workers, on our government’s effort to 
expand and coordinate its training programs to absorb 
as many as possible of the four or five million men 
and women still loafing and able to work, and on labor’s 
cooperation to make all these programs successful. 

Sixth: This committee realizes that the problem of 
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nutrition for workers in industry is of vital impor- 
tance. It will be the subject of another report. We 
believe that malnutrition is a fifth-columnist which 
erodes our war-workers from within, and works on 
three eight-hour shifts to produce an industrial slow- 
down. Insidious and unseen, malnutrition may well be 
an important underlying cause of absenteeism, indus- 
trial accidents, and lowered production. We have no 
assurance that production can be increased by im- 
proved nutrition, but extensive tests are now under 
way under the auspices of the National Research 
Council to determine its influence, It has been clearly 
demonstrated, however, that persons on deficient diets 
soon develop fatigue, mental depression, general weak- 
ness and loss of morale. Inadequate facilities for lunch 
and insufficient time for eating are at the present time 
important causes for much dissatisfaction among 
workers in many plants and on all shifts. 

Seventh: That medical service in industry, or where 
none exists, management, should organize a plan for 
the care of workers who may be injured in the event 
of enemy attack, most probably by air raid, possibly 
by fire or other disaster of fifth-column origin. From 
the very beginning of the defense program, New 
England has been sensitive of the possibility of air- 
raid attack, and Massachusetts is perhaps as well 
organized and advanced in plans for civilian defense 
as any section of the country. Nevertheless, it has 
been left to each industry in the state to organize the 
plan which may best serve its needs. The extensive 
River Works and East Lynn plant of the General 
Electric Company have an elaborately organized set-up 
that would not be practical elsewhere, while some of 
our shipyards have planned for the prompt and total 
evacuation of the plant by employees. In industries 
where no organized medical service is provided, reli- 
ance must be placed upon the community civilian 
defense organization for the care of injured workers. 
In larger industries, the organized medical service 
will naturally be a unit of the over-all Emergency 
Plant Protection Organization administered by a Plant 
Protection Chief or Chief Warden or Air-Raid Protec- 
tion Coordinator or other designated person. 

Appended to this report are a few charts illustra- 
tive of the fundamental requirements in any plant 
protection organization and of local emergency medical 
services for civilian defense. They are not greatly 
dissimilar, and they are sufficient, in our opinion, to 
serve as the basis of a workable organization for any 
plant. The chart prepared by the Medical Department 
of the Westinghouse Company details, to some degree, 
the set-up and duties of the medical department (see 
page 342). 
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WORKS MANAGER 
PLANT 
PROTECTION 
CHIEF 
MEDICAL DEPARTMENT FIRE BRIGADE POLICE DEPARTMENT ENGINEERING SERVICE PLANT WARDENS 
Leader: Leader: Leaders Leader: Leader: 
Doctor Fire marshal Police chief Works engineer Senior warden 
Personnel: Personnel: Personnel; Personnels Personnels 
Present doctors, Present brigade Preseot department Selected engineers, Men selected for 
present nurses, members augmented to members augmented to electricians, pipe leadership and 
registered nursess cover all shifts. cover all shifts. fitters, carpenters, resourcefulness. 
laborers, eto. 
Dutiess Duties: Duties: Dutiess 
Health and sanitation; Respond to all fire Patrol of buildings Duties: Assist in the 
first aid; minor alarms; maintain and grounds; Maintain and operate maintenance of 


surgery; medical 
clearing station or 
emergency hospital; 
maintenance of 
equipment and 


fire-fighting 
equipment; fire 
prevention; organize 
and train auxiliary 
firet aid fire 


enforcement of rules 
and regulations; 
control of 
individuals in and 
out of plant; patrol 
of danger areas. 


fire pumps and water 
supplies, yard 
fencing and lighting, 
external and internal 
communications; 
maintain fire and 


discipline and 
morale; assist in the 
evacuation of 
employees; report all 
unusual conditions 
to report center; 





supplies. fighters. 

















police signal systems; observer, 
camouflage; blackouts; 
charts and layouts; 
unexploded bombse 























| 








| | | 





! | , L 


FIRST-AID DECONTAMINATION RESCUE AND DEMOLITION 
DETACHMENT SQUAD SQUAD 
Personnels Personnels Personnels 
First-aid trained Chemists and Construction 
volunteers. maintenance mene supervisor and six 
tradesmen. 
Duties: Duties: 
Administer first-aid Detection, restriction Dutiess 


Release persons 
trapped in debris; 
demolition; shoring, 


and decontamination 
of industrial or war 
gases; maintenance 
and contro) of rigging; other 
protective equipment, emergenoy building 
gas masks and gas repaire. 

chambers; training in 
gas defense. 


through departmental 
squad, plant equad 
and ambulance squad. 




















EMERGENCY REPAIR SALVAGE CQMMUNICATIONS AND 
SQUAD SQUAD CONTROL SQUAD 
Personnels Personnels Personnel: 
Maintenance Foreman of janitors Telephone repair man, 


supervisor and six and laborers. phone operators, 
tradesmen. works engineer's 
Duties: staff. 
Dutiess Protection and 
Restoration and restoration of vital Duties: 


Set up and. operate 
report center; 
maintain and control 
charts and boards; 
aid plant protect: on 
chief; maintain 
communications to and 
from control center. 


materials, records, 
equipment, eto., by 
covering or removinge 


maintenance of 
regular operations 
through emergency, 
wiring, plumbing, 
carpentry, etce 























Emergency Plant Protection Organization—Westinghouse Electric & Manufacturing Company 
Headquarters Medical Department 


WHEN organizing his plan, the plant physician 
should consider the following factors: 

1. Location of the plant: 

(a) Is it in a coastal area, likely to be bombed or 
shelled, or is it inland and unlikely? 

(b) Is it in a highly industrialized or community 
centre, or isolated where casualties would be fewer? 

(c) Are general hospital and other community 
medical facilities easily accessible, or will it be neces- 
sary to house the severely injured temporarily at 
the plant? 

2. The plant protection policy with regard to evacu- 
ation of certain buildings or areas during a raid, or 
other disaster. 

3. Construction of plant buildings, Are they vul- 
nerable and fragile, or able to withstand a beating 
while affording areas of shelter for the workers and 
safe casualty centres for the injured? 

4. The number of workers in the plant on each 
shift. England’s experience reveals that about 10% of 
the population will require medical care in the event 
of a raid. Facilities and equipment for such a group 
should be provided. 

5. The number of physicians, nurses and first- 
aiders desirable for each working shift, the assign- 
ment of their casualty stations and first-aid posts. 

6. The training of first-aiders, their organization 
into squads, and their assignment to first-aid posts, 
having especially in mind that air raids have a habit 
of taking place at night when physicians and nurses 
are not on duty and may be unable to reach the plant. 

7. The planning of suitable equipment and medical 
supplies for the casualty stations and first-aid posts. 
The personal likes and dislikes of the physician have 
much to do with the choice of these items. 


It is impractical at this time, and until more trials 
have been appraised, to recommend any single plan of 
organization or procedure that would be applicable to 
all industry. But we hope that these illustrations and 
suggestions will be helpful. Our company has over 500 
buildings scattered throughout New England, and we 
have very many different plans for employee safety. 

We remain confident that our armed forces will stop 
Germany and Japan before any serious disaster may 
occur. —D. L. LYNcH, M.D. (New Eng. T. & T.) 


H. S. BRown, M.D. 
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[The foregoing report had attached the suggested self- 
organizing plan put out by the Massachusetts Committee 
on Public Safety. This is entitled “Air Raid and Sabotage 
Protection for Vital Areas, Industrials, Larger Mercantiles, 
Public Buildings, etc.,”” and on the reverse side there is a 
summary of pertinent suggestions for planning.] 








Diese of Industrial Hygiene, National Institute 
of Health, is preparing a 300-page “Manual on 
Industrial Hygiene and Medical Service in the War 
Industries,” for industrial physicians and the general 
medical profession. Subjects include toxicity and 
potential dangers of organic and inorganic substances, 
occupational skin diseases, and nutrition, in war in- 
dustry; engineering control; industrial medical serv- 
ices; nursing; dental services; fatigue; women in 
industry; medical control of respiratory diseases; 
available governmental industrial hygiene services; 
and integration of plant and community medical 
measures. 
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Hot-Work Reminder 


REVENTION, like other things which are highly use- 

ful and greatly prized, needs constant vigilance. 
Continuation of effort is implicit in the term; the rules 
printed in the employees’ book, or posted on the bulletin 
board have to be kept continually alive. The manufac- 
turer who puts up the sign “unsafe practices will not 
be tolerated” doesn’t prevent accidents and injuries by 
that alone. No more does the manager who puts in a 
salt tablet dispenser thereby prevent the ease of 
fatigue and other more serious effects of too-copious 
perspiration. 

Prevention necessitates the repeated, persistent use 
of the preventive measures. 

It may seem unnecessary to remind the industrial 
personnel who are worried about absenteeism that an 
immeasurable quantity of this interference with pro- 
duction is being headed off every day by such a simple 
measure as the regular use of salt tablets. But the 
worker with heat prostration who is taken from his 
work and kept from it while he is recovering, gets into 
the records of the medical department; while his hard- 
sweating fellow employee who avoids it by the mere 
routine of being sure he gets enough salt tablets, re- 


* mains unheard of personally, but adds his bit to the 


total of production and the ease and smoothness with 
which it was accomplished. 

This, therefore, is a reminder: (1) to check up on 
the salt tablet supply, (2) to check up on the dispenser, 
so that it is conveniently and suggestively placed, clean 
and attractive, and in prime order, and (3) to check up 
on the obvious fatigue, to the end that no incipiency 
of heat prostration need go any further. Weather or 
no, war production is hot work, and the “fcod pickup” 
should be watched, lest through coming to the job 
without breakfast or eating too much at mid-day, the 
salt shall have lost its savor. 





The Railway Surgeons 


NDICATIVE of the unusual interest this year in the 

Annual Meeting (Fifty-Third) of the AMERICAN 
ASSOCIATION OF RAILWAY SURGEONS to be held at the 
Palmer House, Chicago, September 10-12, 1942, is the 
following partial list of the manufacturers who have 
already engaged exhibit space for the display of the 
latest and best in medical, surgical and pharmaceutical 
products and equipment: 


Aciform Corporation, Chicago. 
American Hospital Supply Corporation, Minneapolis. 
Austenal Laboratories, Inc., New York. 

Bard-Parker Company, Inc., Danbury, Connecticut. 
Cameron Surgical Specialty Co., Chicago. 

DePuy Mfg. Co., Warsaw, Indiana. 

C. B. Fleet & Co., Inc., Lynchburg, Virginia. 

Johnson & Johnson, New Brunswick, New Jersey. 
Keystone View Company, Meadville, Pennsylvania. 

E. C. Lientz and Co., Inc., Los Angeles, California. 
William S. Merrell Company, Cincinnati, Ohio. 

Wm. Meyer Co., Chicago. 

Philip Morris & Co., Ltd., New York. 

National Live Stock and Meat Board, Chicago. 

Nutrition Research Laboratories, Chicago. 

Emil J. Paidar Company, Chicago. 

Rigidtest Products, Inc., Chicago. 

R. J. Reynolds Tobacco Co., Winston Salem, No. Carolina. 
J. R. Siebrandt Mfg. Co., Kansas City, Missouri. 

E. R. Squibb & Son, New York. 

White Laboratories, Inc., Newark, New Jersey. 

F. E. Young & Co., Chicago. 

Zimmer Manufacturing Company, Warsaw, Indiana. 
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Accident-conscious men of industry look anxiously 
to the hot months — months when men sweat most 
— when ever-lurking Heat-Fag takes its heavy toll. 
It is a fact that as the heat curve goes up, so does 
the accident rate. For, workers who sweat lose 
body salt. Unless it is replaced — fatigue sets in. 
Vitality is sapped—men become inalert...and that's 


when accidents happen . 


.. and when man-hours 


are lost. For, Heat-Fag and accidents ride together! 


QUICK DISSOLVING 
(less than 30seconds) 
This is how a 
Morton Salt Tab- 
let looks when 
magnified. Exam- 
ine one—see how 
soft and porous 
it is inside. When 
swallowed whole 
— with a drink 
of water, they 
dissolve in less 





avoin HEAT-FAG..use 
MORTONS 


SALT TABLETS 


Wherever workers sweat, 
Salt Tablets are needed, 
for they represent the sim- 
ple, easy way to, replace 
salt that’s lost through 
sweating and hot work. 
Case of 9000 10- 

grain salt tablets $2.60 
Salt-Dextrose Tab- 

lets, case of 9000 $3.15 


Order from your distributor 
— or directly trom this ad- 
vertisement. 








Place MORTON'S 
DISPENSERS at all : 
Drinking Fountains 


They deliver salt 
tablets, one at a 
time, quickly, 
cleanly — without 
waste. Sanitary, 
easily filled, dur- 
able. 500-tablet 
size, $3.25. 1000. 
tablet size $4.00 





MORTON SALT CO., Chicago, til. 
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War Problems 


HE Manual on “Industrial Hygiene and Medical 

Service in the War Industries,” mentioned on page 
342 is to be prepared at the recommendation of the 
Committee on Industrial Medicine of the National Re- 
search Council. Eloquent of the sudden complexities 
of war production is the Committee’s resolution: 


“The change-over of industry to the manufacture of war 
materials is resulting in modifications of occupational 
health hazards, the introduction of new occupational 
disease exposures, and certain variations in industrial 
medical procedures. The following are illustrative: 

1. There is increased usage of cutting oils, compounds, 
and chemicals, many of which are capable of causing the 
industrial dermatoses. 

2. Grinding operations have multiplied and these en- 
tail exposures to aluminum oxide, silicon carbide, and 
other grinding materials. While the dusts from grinding 
operations have not been regarded as harmful to health, 
disabilities occurring in workers so exposed are coming to 
be regarded as compensable. 

3. Shot blast operations are being replaced by sand 
blasting, and new installations of this nature are con- 
sistently using sand. 

4. In an effort to speed up pickling operations, there 
is a tendency to increase the concentrations of acids in 
the pickling tanks, with consequently more contamination 
of the air from fine droplets of the acids. 

5. Solvents are being more widely used, and certain of 
the newer ones are purported to be non-toxic. Inasmuch 
as most of them are in the chlorinated hydrocarbon group 
of chemicals, they can be assumed to be more or less toxic. 

6. Paint spraying operations are being modified, re- 
quiring radical readjustments in ventilation procedures. 

7. There is a tendency toward longer working hours 
and, consequently, longer hours of exposure to harmful 
materials and shorter periods of recuperation. 
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8. It is becoming more and more necessary to employ 
women, older men, and young men who are not eligible for 
military service, many of whom require selective place- 
ment, which is a function of the plant medical service. . . .” 


This new work will be awaited with interest, par- 
ticularly in so far as the inclusion of industrial-medical 
services and nursing is concerned. Other agencies have 
spent considerable time trying to “handbook” these 
subjects into a manual, only to find that the inherent 
differences between engineering and medical practice 
become increasingly divergent. As one outstanding 
industrial hygienist, who is also a physician, re- 
marked: “You can’t package industrial medicine.” 


United We Stand 


TT? SYMBOLISM of the front cover of this issue 
inspires articulate expression. One form in which 
this might be given is as follows: 


First Voice: I AM INDUSTRY—‘Shapes of factories, 
arsenals, foundries, markets; of the two-threaded tracks 
of railroads; of the sleepers of bridges, vast frameworks, 
girders, arches; of the fleets of barges, towns, lake and 
canal craft, river craft; shipyards, and dry docks along 
the eastern and western seas, and in many a bay and by- 
place; the live oak kelsons, the pine planks, the spars, the 
hackamatack roots for knees; the ships themselves on their 
ways, the tiers of scaffold, the workmen busy outside and 
inside; the tools lying around, the great auger and little 
auger, the adze, bolt, line, square, gauge and bead plane! 
Shapes of Democracy, total—result of centuries!” 

Second Voice: I AM MEDICINE—“On, on I go! Open, 
doors of time! Open, hospital doors!” 

Third Voice: 1 AM AMERICA—“I see the filaments of 
the news of the wars, deaths, losses, gains, passions, of 
my race. I see the constructiveness of my race, the results 
of the perseverance and industry of my race. Toward all 
I raise high the perpendicular hand—I make the signal, to 
remain after me in sight forever! Democracy rests finally 
upon us, and our visions sweep through eternity!” 


HERE are many other forms in which this symbol- 

ism might be put into words. The poetical form, 
however, is eminently suited to the present state of 
our union. It emphasizes the unanimous conjunction 
of the national spirit and the national emotion in the 
great task that is now before us—more or less sub- 
ordinating its suggestions of the practical work-a-day 
merging of the national life and resources and capac- 
ities in the means of the overwhelming and victorious 
completion of that task. And thus it bespeaks the 
American way—the way of an individualistic people, 
who don’t need regimentation of the spirit to be 
patriotic, nor of the mind to be loyal, while willingly 
submitting to regimentation of all they have for the 
common purpose of preserving their freedom to 
remain as they are. 

The time is close when our practical unitedness will 
be as apparent as our spiritual and emotional have 
been since Pearl Harbor. In the near tomorrow when 
that time has come, our flag and the legend beneath 
it will tell the world that we are doing more than 
“stand”—that: “United, we’re on the move.” Toward 
all it will “make the signal” of inexorable advance— 
some part of the way at least—toward a world so 
conscious of the intrinsic freedoms which are human 
heritage that each will be jealous of the rights of all, 
and all will be protective of the rights of each. 
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The House of Squibb introduces Pargran-V 
and Pargran-M which ... 


* represent a real advance in the field of nutrition, 
supplying in proper balance the vitamins and minerals 
most generally insufficient in the diet; 


* embody the recommendations of the Committee on 
Food and Nutrition of the National Research Council; 


* provide a rationally balanced and adequate vitamin- 
mineral supplement for use when food sources fail; 


* afford flexibility of dosage, economy and conve- 
nience. 


Pargran-V and Pargran-M may be used as desired to supply one- 
quarter, one-half, three-quarters, or the full daily allowance of 
vitamins and minerals. 


For literature write the Professional Service 
Department, 745 Fifth Avenue, New York 


E'R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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INDUSTRIAL HEALTH and DISEASE 





Applied Health 


A= three years ago we decided 
that our duties were not alone 
those of employment and periodic ex- 
aminations and the treatment of occu- 
pational diseases and plant injuries, 
but that we had another duty and 
probably a more important one. It was 
our work to keep all employees well. 
The health of our employees as a 
whole was not good. Too many, at the 
conclusion of a day’s work, were ob- 





Digest in Industrial Hygiene, May, 1942, 
of an article by Dr. W. L. WEAvER, Med- 
ical Director, Spruance Plant, Richmond, 
Virginia. 





NASAL HYGIENE 








Industrial workers are 
particular about cleanli- 
ness, but few think of an 


internal nasal bath. 


Yet this is important, for 
the nasal passages are a 
real “port of entry” for 


disease germs. 


ALKALOL 


used daily in a nasal 





douche cup is not only a 
safeguard but also a great 


comfort. 


Its bland soothing action 
and mucous solvent prop- 
erty make it delightful to 


use, 


THe ALKALOL COMPANY, 
TAUNTON, MASS. *. 


OW hte fer f rece sample 
‘ALKALOL- 
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viously over-fatigued. We found that 
approximately 30 to 40% were on in- 
adequate diets. This was due in part 
to the fact that men worked shift 
work, eating three normal meals only 
when on day work, about one-third of 
their time, and that when they were on 
the 4-12 and the 12-8 shifts they only 
ate one adequate meal a day; the other 
two were makeshifts. And the plant 
physician who visited employees who 
were out ill, reported that in many 
instances neither the man nor his 
family had any conception of personal 
hygiene. 

Having realized the need for im- 
provement, we tried to establish a 
program. Immediately we ran into 
difficulties. The first was in our own 
medical department. As with other 
physicians, we were mostly interested 
in the dramatic side of medicine, the 
treatment of diseases and injuries, and 
not in prevention. In our employment 
examinations we had only been con- 
cerned with the condition of the man 
as he was at the time of the examina- 
tion. We did not consider him from 
the standpoint of whether he would be 
well next year or five years later. An- 
other difficulty was the attitude of 
supervision. If a man was out sick, 
there was no particular feeling of re- 
sponsibility for his non-production. If 
an individual wanted slowly to starve 
himself, that was his right and privi- 
lege. One more was the lack of health 
morale on the part of employees. They 
seemed to feel that illness was an “act 
of God,” over which they had no con- 
trol. We were delighted to find, how- 
ever, that once we got into our pro- 
gram and it began to work, there was 
a complete change in attitude. We as a 
medical department now feel that we 
are a part of operations and that what 
affects them affects us. Operations, on 
the other hand, are recognizing the 
value of the long-range view, and the 
employees realize that good health can 
be built and maintained. 

As our first step, we selected a 
group from key supervision which we 
called the central health activity com- 
mittee. This is similar to the central 
safety committee, from which the idea 
was taken. The first decision this com- 
mittee made was to study all em- 
ployees who had lost time because of 
illness. We found that 50% of ab- 
sences were due to illnesses among 
15% of the employees. Each individual 
in this 15% group was to have a 
special health interview by the med- 
ical department. Since this was 
started three years ago some 700 em- 
ployees have been interviewed. The 
original 15%, who were responsible 
for 50% of the absences, now have as 
good an attendance record as the rest. 

The physician who investigates the 
cases on the outside when employees 
are ill is asked to report on the man’s 
home conditions. Questions of per- 
sonal and home hygiene are discussed. 
Problems that can cause worry are 
discussed. The question of how a man 
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sleeps and rests on shift work is en- 
tered into. He is advised to get his rest 
before coming to work rather than 
get it when he leaves. 

There was a real need for an edu- 
cational program on nutrition. Talks 
covered all that the average individ- 
ual needs to know about food. The 
response exceeded our most optimistic 
expectations. Consumption of dairy 
products, fruits, green leafy vegeta- 
bles, salads and liver was doubled in 
the cafeteria. Furthermore, individ- 
uals carried home information valu- 
able in improving the health of the 
family. Later these talks were supple- 
mented by a moving picture on diet. 
The committee felt that it was nec- 
essary to carry on an active program 
of health propaganda. We began to 
issue health bulletins to each employee 
and supervisor on health problems. 
Health posters originating in the med- 
ical department and painted by a sign 
painter in the plant are put out each 
week. As a result, we have raised the 
health morale of both employees and 
supervision. Supervision is now urg- 
ing the medical department to go 
further; they feel that a well .em- 
ployee can produce more, is better sat- 
isfied and is a better citizen. The in- 
dividual cases that have been handled 
on the health problem list recognize 
their improvement, and are grateful 
that an effort has been made to do 
something for them. Absences on ac- 
count of illness began to reduce after 
this program became active in 1939. 
There was a rise in 1941, but part of 
this was due to corrective surgical 
operations for defects picked up on 
annual examinations. We feel that 
these will pay us dividends in 1943. 


Food and Nutrition 
—of Industrial Workers— 


HIS is the first published report of 
the Committee on Nutrition in In- 
dustry of the National Research 
Council. The Committee is at work on 


a second report which will go into 
more detail on practical methods of 


improving the diets and nutrition of 
industrial workers. Members of the 
Committee on Nutrition in Industry 
are: DR. FRANK G. BOUDREAU, Chair- 
man; DR. HENRY BORSOOK; DR. GEORGE 
R. COWGILL; DR. ROBERT S. GOODHART; 
DR. EMERY R. HAYHURST; DR. VICTOR G. 
HEISER; COLONEL PAUL E. HOWE; DR. 
E. G. NOURSE; DR. LYDIA J. ROBERTS; 
DR. W. A. SAWYER; and DR. GEORGE M. 
SMITH, representing the Subcommittee 
on Industrial Medicine. 


VEN before we entered the war the 


fact that we had become the ar- 
senal of democracy meant that many 


industrial plants were being rapidly 


expanded, many idle factories placed 


in operation, many huge new plants 
constructed, whole new communities 
established. Workers of all kinds were 
being drawn into these industries, 
many of whom must have come from 
the ranks of the unemployed or of 
those on some form of relief. It is 
obvious that many of these, probably 
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the great majority, face the need for 
adjustment to harder manual work, 
greater concentrated effort, possibly 
longer hours and a longer working 
week. 

Now that practically continuous 
operation is the rule in these plants, 
men who are accustomed to work in 
daytime may be shifted to night work. 
In some industries absenteeism is most 
common in the shift which begins at 
4 Pp. M. and ends at midnight. 

Changes in occupation, particularly 
where these require more strenuous 
and persistent concentration and ex- 
ertion, as well as a change in habits 
and hours of work, impose special 
strains on the human organism. In 
addition, defense workers are greatly 
handicapped when employed in new 
plants located in areas where the nor- 
mal community facilities of housing, 
transportation, food distribution, med- 
ical care and sanitation are unable to 
meet this extra burden. 

Although modern warfare depends 
on industry just as much as on armies, 
navies and air forces, measures to 
maintain the health and morale of 
defense workers are far inferior to 
those available to the armed forces. 
Soldiers, sailors and airmen are sub- 
jected to thorough medical examina- 
tion before induction into the armed 
forces. Only the young and fit are 
selected. Workers, whose tasks may be 
just as important and exacting, are 
frequently employed after the most 
cursory inspection. The best possible 
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conditions are provided for recruits in 
the way of housing, medical care, 
physical training and especially diet. 
The new worker in a key industry gets 
along as best he can largely by his 
own efforts. It is true that care is 
taken to shield him from occupational 
accidents and diseases, but in the ex- 
tremely important matter of diet, as 
well as in housing, transportation and 
ordinary illness, he must as a rule 
fend for himself. 


iy ONLY fit young men and women 
became industrial workers, the sit- 
uation would still merit immediate 
attention. Unfortunately, there is 
good evidence that American workers’ 
families, in a large percentage of 
cases, have been existing on diets con- 
siderably below the level considered 
adequate by leading nutrition author- 
ities. The Food and Nutrition Board 
of the National Research Council after 
consulting authorities throughout the 
country, has published tables of daily 
food allowances. These are higher 
than those used by Stiebeling in 
reporting on the diets of employed 
workers’ families in different regions 
of the country. In this study diets 
were classified as good if they pro- 
vided a generous margin of safety in 
all nutritional essentials; as fair if 
they met average minimum require- 
ments with an uncertain margin of 
safety; as poor if they failed in one 
or more respects to meet average min- 
imum requirements as defined by 
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Sherman. Only 26% of the workers’ 
families included in Stiebeling’s study 
were classified as having good diets; 
the diets of 45% were fair, and of 
26% poor. According to regions, poor 
diets were least common in Pacific 
Coast cities (approximately 12%), 
intermediate in North Atlantic cities 
(approximately 20%) and most com- 
mon in the South (40% in whites, 
70% in Negroes). These were the 
families of employed workers, not the 
unemployed or the families of those 
on relief. Moreover, the percentage of 
poor diets would have been even 
greater if measured by the yardstick 
of the Food and Nutrition Board’s 
daily allowances. 

Little information is available on 
the diets of workers themselves, as 
distinct from their families. There is 
some evidence to show, and it would 
be natural to believe, that wage 
earners fare better than other mem- 
bers of the family. A worker engaged 
in heavy manual work demands so 
much food that he may well be a 
drain on the food resources of his 
family. Hence, the serving of good 
meals to workers in the plants may 
improve the diets of the women and 
children in the home as well as that 
of the defense worker. 

What kind of meals are defense 
workers in this country getting today 
in the plants in which they work? 
Only a partial answer can be given 
but it suggests the immediate need for 
improvement. 
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Miss Elizabeth Jensen, of the Hart- 
ford Nutrition Committee, surveyed 
the lunch trays of workers passing 
along the cafeteria line in two large 
manufacturing plants situated in New 
England. In the first plant, lunches 
were classified as good if they included 
the following: (1) milk, cheese, or 
food made from milk; (2) fruit or 
vegetables; (3) a “substantial” dish. 
Seven hundred trays were classified 
as follows: good, 43% ; unsatisfactory, 
57%. 

In the second plant, lunches were 
classified as good, fair or poor. A good 
lunch met all three of the require- 
ments given above; a fair lunch failed 
in one of the requirements; and a poor 
lunch in two or more. Among office 
workers, 210 lunches were classified 
as follows: good, 39%; fair, 42%; 
poor, 19%. Among the factory work- 
ers, 321 lunches were classified as 
follows: good, 52%; fair, 45%; poor, 
3%. 

During the summer of 1941, Dr. 
Robert S. Goodhart, on behalf of the 
Committee on Nutrition in Industry, 
visited 33 large industrial concerns. 
Inspecting the lunches selected by the 
workers, he found that the majority 
chose poorly-balanced meals, even 
when a good choice was available. The 
percentage of employees taking milk 
(generally half a pint) with their 
meals ranged from 10 to 25. 

In a large plant on the West Coast 
Dr. Goodhart found that the sales of 
milk and orange juice ran a very poor 
second and third to soft drinks. It was 
the custom in this plant, as in many 
others, for rolling carts to be sent 
through the plant in mid-morning and 
mid-afternoon. The greatest sales 
were of candies and soft drinks. 

Some of the plants were concerns 
which had mushroomed greatly within 
the past two years. However adequate 
the feeding facilities may have been 
originally, they had become totally 
inadequate. Surrounding some of 
these plants many fly-by-night low- 
grade restaurants or stands have 
sprung up over which the manage- 
ment of the plants has no control. 

In a West Coast plant with 5000 
workers on the day shift (many of 
whom came 30, 40, or more miles to 
work every morning, reaching the 
plant at 7 A. M.) most of the men were 
said to arrive at work without having 
had any breakfast. The manager of 
the lunch concession served these 
workers every morning, more than 
1000 breakfasts of coffee and dough- 
nuts. A similar situation was found in 
a large foundry near the Atlantic sea- 
board, where the favorite breakfast 
was Danish pastry and coffee, con- 
sumed while working. This plant was 
not one which had expanded rapidly, 
and most of the workers were of long 
standing. Breakfasting in this man- 
ner had become an established custom. 


|) hyn nag deficiency diseases pre- 
vail in many parts of the country. 
Beriberi is commonly regarded as a 
disease of Eastern countries, but in 
recent years many cases have been 
found in areas previously thought to 
be free of the disease, such as New 
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England. Pellagra prevails widely in 
the South, where nutritional edema 
has also been reported in some 15% 
of hospital patients. Nutritional an- 
emia is common, while scurvy, rickets 
and other specific deficiency diseases 
are occasionally found throughout the 
country. The number of these reports 
is bound to increase as we learn more 
about the early diagnosis of nutri- 
tional deficiency diseases. 

One would not expect to find among 
defense workers many cases of classi- 
cal deficiency disease. But there is a 
wide range between the mildest forms 
of malnutrition and these frank cases. 
Giving extra milk to school children 
almost invariably leads to greater 
growth, better health, and more robust 
spirits as compared to a control group 
of school children not so treated. In 
laboratory animals, amounts of the 
so-called protective foods over and 
above what have been generally con- 
sidered to be the normal requirements, 
lead to more rapid and greater 
growth, a larger percentage of suc- 
cessful matings, longer maintenance 
of the prime of life, and even signi- 
ficantly longer life. 

Williams, Wilder, and their co- 
workers have shown that a diet suf- 
ficiently rich in thiamin (B;) to pre- 
vent the development of obvious 
deficiency disease in man is not nec- 
essarily adequate for the best nutri- 
tional state of the patient, for larger 
amounts increased the alertness and 
attentiveness of experimental sub- 
jects and led to more satisfactory 
performance on an exercising device, 
i. e., increased working capacity. Re- 
search workers are now exploring this 
unknown territory more and more 
thoroughly and are learning to detect 
the earliest signs of nutritional defi- 
ciencies in man, such as the very mild 
interstitial keratitis characteristic of 
early riboflavin deficiency. 


| peer -neconng of a group of WPA 
employees engaged in clerical, 
messenger, and laboratory work in 
New York City revealed a high inci- 
dence of nutritional deficiencies. Over 
26% of 165 adults of both sexes were 
deficient in blood-plasma ascorbic acid 
(vitamin C)—with less than 0.20 mg. 
%. Over 40% had less than 0.40, and 
over 55% had less than 0.60 mg. % 
(normal is about 0.70 mg. %). 

As for the incidence of anemias, 
7.6% of the males had less than 14 
grams of hemoglobin per hundred ce. 
of blood, and 6.8% of the females had 
less than 12 grams, the minimum 
limits of the normal range for males 
and females, respectively. 

Keratitis (inflammation of the cor- 
nea), indicating a deficiency of ribo- 
flavin, was found in 38.4% of 138 per- 
sons examined. 

The most common of the deficiencies 
was avitaminosis A, revealed by 
characteristic changes in the con- 
junctiva. Marked changes were ob- 
served in 65 of 143 persons examined, 
while only one of the entire group was 
classified as completely normal. After 
long treatment with vitamin A the 
changes in the conjunctiva disap- 
peared in a number of instances. 
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The members of this group showed 
plainly in their work the results of 
the nutritional deficiencies from which 
they suffered. Moreover, the longer 
they had been on WPA, the less likely 
were they to show nutritional defi- 
ciency, indicating that individuals who 
are on other forms of relief or are ir- 
regularly employed are more apt to 
suffer from malnutrition than those 
who are working regularly and receiv- 
ing a regular income. It should be 
noted that the food-stamp plan had 
not then been made available to this 
group. 

When certain of the deficiencies 
were treated with large doses of the 
required nutrient, the results were 
striking. 


gree work carried on by the British 
Army in recent years demonstrates 
the improvement in health and 
physique which follows what might be 
called “nutritional conditioning.” The 
army authorities were alarmed at the 
large percentage of would-be recruits 
who were rejected on examination. 
This was 52% in 1934 (56% for the 
air force) and 43.4% in 1935. A 
Physical Development Depot was 
established at Canterbury to deal with 
would-be recruits who had been 
rejected mainly for underweight and 
deficient chest measurement. (It had 
been found that men who were under- 
weight when joining the forces were 
more likely to be invalided out than 
overweight men. It had also been 
determined that capacity to endure 
severe physical stress was found most 
commonly in overweight men.) 

Measures for effecting improvement 
in the health of the unsuccessful re- 
cruits included: (1) optimum diet; 
(2) long, sound sleep; (3) hard physi- 
cal work; (4) healthy recreation. Milk 
and fruit were added to the presum- 
ably adequate army ration. In addition 
to four regular meals, a smack was 
served at 10:30 a.m. (milk or soup and 
fruit), and the men had tea (tea, bis- 
cuits and barley sugar) in the after- 
noon. 

As a result of this conditioning, 
87% of 834 young men so treated were 
accepted and passed into the army. 
Only 5% were afterwards discharged 
on grounds of medical defect. ‘ 

In an article on “Trends in Nutri- 
tion” in the January 18, 1941, issue of 
the British Medical Journal, Sir John 
Boyd Orr writes as follows: 


“The primary effects of malnutrition as 
seen in the deficiency diseases are well 
known. Only one—the effect on working 
efficiency, which is of special importance 
at the present time—needs to be referred 
to here. The improvement of the diet of 
workmen whose diet was not previously 
up to the standard for health is followed 
by increased output without any conscious 
increased effort and also by a reduction in 
the number of accidents. Many factories 
are now providing a meal for employees. 
It is likely that, as part of the national 
effort for increased output of war mate- 
rial, the provision of a meal will be made 
compulsory in all factories and measures 
be taken to insure that the meal is on the 
lines of the Oslo breakfast (the Oslo 
breakfast consists of milk, whole wheat 
bread or biscuits, butter and raw fruit or 
vegetables ; that is, the so-called protective 
foods. It has the important advantage of 
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Even an old Rainbow Divisioner like 
you would pop your eyes at the army 
we're putting together this time. 
Let me tell you, they’re doing 
everything to make up just about 
the best bunch of fighting galoots 
you ever saw. 


And that goes for what they do for 
us off duty, too! Take this new club-— 
house we got just outside of camp. 
It’s got radios, dance floors, nice 
soft chairs and everything. And, 
Pop, you can get something to eat 
that won’t cost you a month's pay! 


Now, the army isn’t running this. 
The USO is. And most of the other 
camps got USO clubs too, because 
you and a lot of other folks dug 
down and gave the money to the USO 
last year. 


But, re you know what’s happened 
since then. Guys’ve been streaming 
into uniform. Last year there was 
less than 2 million of us. This 
sy there’1l be 4 million. And the 
SO needs a lot more dough to serve 
that many men—around 32,000,000 
bucks I hear. 


Now, Pop, I know you upped with what 
you could last time. But it would 
sure be swell if you could dig into 
the old sock again. Maybe you could 
get some of the other folks in the 
neighborhood steamed up, too. 


It will mean an awful lot to the 
fellows in camp all over the coun-— 
try. Sort of show ’em the home— 
folks are backing them up. And, 
Pop, an old soldier like you knows 
that’s a mighty nice feeling fora 
fellow to have. See what you can 


do, huh, Pop? uM 
Bz 
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requiring no cooking or preparation), 
which will make good the deficiencies of 
the portion of the diet eaten at home.” 


Recently the Minister of Labor in 
Great Britain has ordered the estab- 
lishment of canteens in all plants em- 
ploying 250 or more workers. 

In the October, 1940, issue, Journal 
of the Royal Institute of Public Health 
and Hygiene (vol. 3, p. 253), Margaret 
D. Wright describes an experiment in 
substituting the Oslo meal for the meal 
previously served, in a small indus- 
trial canteen in Great Britain. Her 
report is of particular interest be- 
cause, throughout the period of study, 
the employees were permitted a free 
choice between the Oslo meal and their 
usual lunch, either meal being obtain- 
able at the same price. The daily con- 
sumption of lunches of the Oslo type 
during the month of study, ranged 
from 61 to 85% of the total lunches, 
the lowest weekly average (71%) be- 
ing obtained for the second week of 
the experiment. Her work demon- 
strates the practicability of attempt- 
ing to change the dietary habits of 
workers by attacking simultaneously 
along the lines of education, economy 
and provision. She observes that: 

“The educational value of the meal must 
be considerable, as the workers here will 
certainly discuss it in their homes. The 
practical example of having the protective 
foods presented daily in attractive com- 
binations will do more than to inculcate 
the knowledge of which foods are impor- 
tant for health than any other appeal 
which could be devised for a community 
so diverse in occupation, interests, and 
general background.” 


ee. health practices in this 
country have been restricted almost 
entirely to the study, prevention and 
cure of occupational diseases and acci- 
dents. In a pamphlet entitled “Do 


Good Working Conditions Pay?” dis- * 


tributed by the National Association 
of Manufacturers (sixth printing, 
November, 1940), it is stated that 
“the major components of working en- 
vironment are: (1) industrial medical 
services; (2) sanitation; (3) lighting; 
(4) heating and ventilating; (5) 
safety.” 

The booklet briefly mentions nutri- 
tion in the section devoted to “indus- 
trial sanitation” to the effect that 
some factories have installed lunch 
rooms or have provided a portable 
“pie-wagon.” 

This situation prevails in spite of 
the fact that, as Dr. Victor G. Heiser 
points out, on page 6 of the pamphlet, 
“ordinary disease such as prevails in 
the community is responsible for 
nearly 15 times as much loss of time 
as trade hazards and accidents com- 
bined.” Dr. C. D. Selby (J.A.M.A.) 
recently stated that “only 1% of all 
disablements call for the type of med- 
ical service in industry that many 
physicians consider to be industrial 
practice.” He found that in one auto- 
mobile company, employing a total of 
187,773 workers, the ratio of days 
lost from occupational and nonoccupa- 
tional sicknesses in 1940 was 1 to 300. 
Dr. C. O. Sappington, at the Chicago 
meeting of the American Conference 
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on Industrial Health, November, 1941, 
stated that lost time because of illness 
is costing American industry 10 bil- 
lion dollars a year. According to Dr. 
Sappington, 90% of this loss results 
from illness of a nonoccupational 
origin, the common cold accounting 
for 35%. 

Dr. Heiser has summed up the pres- 
ent situation as follows: 

“It is not unreasonable to expect that 
by attacking the conditions which are re- 
sponsible for 90% of the absenteeism, a 
great reduction could be made that would 
be profitable to the employer as well as 
the employee. Up to the present time the 
emphasis has been almost entirely placed 
upon occupational hazards, and these are 
(only) responsible for less than 10% of 
the absenteeism.” 


There is little factual evidence 
available indicating the true relation- 
ship between slight degrees of mal- 
nutrition (so-called “hidden hunger’’) 
in employees and the incidence of sick- 
ness, absences, and accidents among 
them. However, what little exists is 
positive in character and the impor- 
tance of the quantity and quality of 
the diet for the maintenance of good 
health has been repeatedly demon- 
strated. It is generally accepted that 
natural resistance to disease is de- 
pendent upon the body’s nutritional 
state. 

Among the few controlled studies 
are those of Holmes, Pigott, Sawyer 
and Comstock (Industrial Medicine, 
July, 1936), who found cod liver oil 
to be of value for reducing industrial 
absenteeism caused by colds and res- 
piratory diseases. In a study of the 
absences in a public utility company, 
quoted in “Do Good Working Condi- 
tions Pay?” (National Association of 
Manufacturers), it was found that the 
greatest single cause of time-loss, ac- 
counting for more than half of the 
total number of days lost, was respira- 
tory disease, such as grippe, colds and 
bronchitis. 

The Westinghouse Electric and 
Manufacturing Company has used 
vitamin A therapy as a means of com- 
bating retinal fatigue in its color- 
matching inspectors, with results sat- 
isfactory to the company. In this study 
the biophotometer was employed as an 
indicator of the presence of vitamin 
A deficiency among the inspectors, all 
of whom worked in an artificially pro- 
duced light, the intensity of which was 
50 times the average light found in 
school rooms or 10 times the average 
light found in industrial inspection. A 
preliminary report of this work, by 
Schettler, Bisbee and Goodenough, has 
been published (Journal of Industrial 
Hygiene and Toxicology, February, 
1939). 

The studies of Doctors H. W. Hag- 
gard and L. A. Greenberg, of Yale 
University, on the effect of between- 
meal feedings with milk, milk and 
cake, and milk and bananas, indicate 
a beneficial effect for such feedings 
upon absenteeism, efficiency, and the 
morale of the employee. 

Recently (Journal of the American 
Dietetic Association, October, 1941), 
Haggard and Greenberg have re- 
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emphasized the importance of be- 
tween-meal feedings in industry and 
have pointed out that it is not suffi- 
cient merely to provide readily assim- 
ilable carbohydrate at such feedings. 
It is important to remember that food 
taken between meals is an integral 
part of the diet as a whole: They 
state: 


“The energy content of the food given 
at two between-meal feedings might 
amount to 300 to 400 calories and thus 
constitute as much as 15% of the total 
intake of food. It was further evident that 
the diets of many of the employees were 
actually deficient in vitamins and min- 
erals, or verged on such deficiency. Supple- 
mentary feedings with foods containing 
only carbohydrate further exaggerated 
these deficiencies. This feature of supple- 
mentary feeding constitutes the only valid 
criticism against eating ‘between meals.’ 
To obviate it, the food selected should 
contain both minerals and vitamins in 
addition to at least 30 gm. carbohydrate.”’ 


That industrialists and industrial 
physicians are interested in the nu- 
trition of workers is shown by the 
setting up of a Committee on Nutri- 
tion in Industry by the AMERICAN 
ASSOCIATION OF INDUSTRIAL PHYSI- 
CIANS AND SURGEONS, and by various 
attempts to study the results of the 
administration to workers of specific 
nutrients. Thus, milk is given to work- 
ers in munitions (Procter & Gamble) 
and vitamin capsules to other workers 
(Baton Rouge plant, Standard Oil 
Company of New Jersey, Continental 
Machines Inc., Minneapolis, etc.). 

It must be evident from the fore- 
going that the greatest present need 
in the campaign to safeguard the nu- 
trition and thus promote the health 
and efficiency of defense workers is 
more information, greater knowl- 
edge. To achieve this purpose, the 
Committee on Nutrition in Industry of 
the National Research Council, has 
undertaken to organize or sponsor 
rigidly controlled studies of the diet 
and nutritional status of defense 
workers in at least four regions in this 
country. One of these studies began in 
November, 1941, and plans for the 
second study are well advanced. Em- 
ployers and workers who cooperate in 
this work with local or state nutrition 
committees and the Committee on Nu- 
trition in Industry are performing a 
valuable public service. Compensation 
for the time, effort and money in- 
volved will be greater knowledge of 
how to obtain better nourished work- 
ers, reduced absenteeism, possibly less 
friction, and greater productivity. 
There may also be a reduction in the 
number of accidents, as suggested by 
Sir John Orr. 

Employers are beginning to appre- 
ciate the importance of better nutri- 
tion among their workers, and in their 
anxiety to obtain quick results are in 
many instances distributing synthetic 
vitamins in varying dosage without 
preliminary study of diets or nutri- 
tion. This is a practice which the 
Committee on Nutrition in Industry 
cannot recommend on the basis of 
present knowledge. Where diets are 
found to be inadequate by modern 
standards the obvious remedy is to 
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bring the diets up to the required level 
py the use of natural foods. Human 
beings cannot live on minerals and 
vitamins alone, and proper nutrition 
must be maintained in the long run by 
the daily habit of consuming natural 
foods containing the amounts and 
kinds of nutrients recommended by 
the Food and Nutrition Board of the 
National Research Council. 

The point has often been made and 
can bear constant reiteration, that 
supplementing the diet with synthetic 
vitamins fails to make provision for 
deficiencies in proteins, fats, carbo- 
hydrates, minerals and the numerous 
accessory factors which have not been 
made available in crystalline form, but 
are nevertheless essential for the 
maintenance of health. Clinicians, ex- 
perienced in the treatment of nutri- 
tional diseases, have repeatedly noted 
that, while the lesions caused by a 
specific vitamin deficiency may heal on 
treatment with that vitamin, a condi- 
tion of good health, compatible with 
the diagnosis of complete recovery, 
cannot be restored to the patient with- 
out additional treatment with a diet 
rich in all essential food substances,— 
a diet of natural foods. 

Outside of the experimental labo- 
ratory no human being is likely to 
develop a nutritional deficiency limited 
to a single essential food factor. Diets 
which are poor enough in one factor to 
lead to a nutritional deficiency are most 
likely to be poor in several other fac- 
tors as well. A combination of several 
nutritional inadequacies,—one prob- 
ably more obvious than the rest—is 
the rule in human deficiency disease. 

These are some of the reasons which 
have led the Committee on Nutrition 
in Industry to recommend as the first 
and most important step in the cam- 
paign to improve the nutrition of de- 
fense workers, the provision of diets 
of natural foods rich in all the essen- 
tial food factors,—such diets as are 
recommended by the Food and Nu- 
trition Board of the National Research 
Council. 

Supplementing the diet with syn- 
thetic vitamins may be shown to be 
necessary in particular instances by 
dietary and nutritional studies. In the 
absence of the information derived 
from such studies the Committee can- 
not recommend the indiscriminate ad- 
ministration of synthetic vitamins in 
the hope that they may remedy un- 
discovered dietary inadequacies or un- 
recognized nutritional deficiencies. 

The discovery of vitamins, their 
isolation, and finally their synthesis, 
represented an enormous advance in 
the science of nutrition. In their pure 
form, vitamins are tools of great pre- 
cision, invaluable when used by skilled 
technicians. It would be a tragedy 
should their indiscriminate use in un- 
skilful hands throw discredit on their 
tremendous potentialities for human 
benefit. 


HE major causes of nutritional in- 
adequacy in this country may be 
listed under four headings, poor food 
habits, poor commissary, certain eco- 


INDUSTRIAL MEDICINE 


nomic factors, and metabolic stress. 

Poor Food Habits. Dr. Jolliffe? has 
pointed out that: 

“Poor food habits may be either nega- 
tive or positive. The negative poor food 
habits include non-consumption of ade- 
quate amounts of the protective foods. 
This is often due to failure to promote the 
taste for the protective foods during child- 
hood, to local food customs, racial an- 
tipathies, and economic restrictions. In 
many instances it is due to faulty social 
conditioning, as when the adolescent boy 
stops drinking milk as soon as he dons 
long trousers. The positive poor food hab- 
its include excessive use of candy, sweet 
carbonated beverages, and alcohol. The 
amount of candy sold in this country in 
1939 was sufficient to furnish 90 calories 
per capita per day. The amount of alcohol 
consumed in the United States in 1938 was 
sufficient to furnish about 86 calories per 
capita per day, and probably exceeded 200 
calories per person of alcohol-consuming 
age. Data on the amount of calories fur- 
nished by sweetened carbonated beverages 
to our thirsty population are not available 
at the present time. It must be very con- 
siderable, however, and it may exceed the 
calories furnished per capita by alcohol 
and candy combined.” 

Poor Commissary. By this term is 
meant the provision of foodstuffs by 
producers, restaurateurs, food manu- 
facturers, housewives, etc., from 
which it is difficult, and sometimes im- 
possible, for consumers to select foods 
that will satisfy their nutritional re- 
quirements. Highly-milled grain prod- 
ucts and refined sugar have probably 
contributed considerably to the preva- 
lence of malnutrition in the United 
States. Urban housewives who depend 
upon the “fresh vegetables” which 
they purchase in local markets to fur- 
nish their families with their neces- 
sary vitamins, often are not aware 
that, in many instances, between the 
time of harvesting and the time of 
purchase by the city dweller there 
may be a serious decrease in their 
nutritional value. Further, consider- 
able losses of nutritional value occur 
in foods which are improperly pre- 
pared for consumption in the home or 
restaurant. In some respects. the 
American dietary has improved con- 
siderably in recent years, due in a 
great measure to improved methods of 
transportation, refrigeration, and the 
development of the canning industry. 
Thus, a greater distribution of perish- 
able foods and the preservation of 
foods, in season, with their all-year- 
round, country-wide distribution, have 
been made possible. 

Economic Factors. The role of eco- 
nomic factors in the production of 
malnutrition hardly needs emphasis. 
The survey of Stiebeling and Phipard 
indicated that families spending less 
than $2.50 per person per week on 
food rarely obtained adequate diets. A 
per capita weekly income of more than 
$8.00 appeared to be essential to in- 
sure a satisfactory food budget for a 
family of four persons. 

These estimates are not applicable 
to single men and women living away 
from home whose per capita living 
costs are apt to be much higher than 
those of family groups. The studies of 
Stiebeling and Phipard relate to 1935- 
1936. Since that time there has been a 
definite increase in the cost of living. 
If a similar survey were conducted in 
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1941-1942, it would undoubtedly be 
found that Stiebeling and Phipard’s 
estimates of cost need appreciable 
forward revision. 

If the consumption of foods of good 
nutritional value is to be increased, it 
is important that such foods be offered 
to the consumer at prices which he is 
able to pay. Every effort should be 
made to maintain the cost of a “good” 
meal at a level no greater, and prefer- 
ably lower, than that of an alternative 
meal of poor nutritional worth. For 
example, a campaign by an industrial 
concern to increase the consumption 
of milk by its employees stands an 
immeasurably greater chance of suc- 
cess if the milk is offered at a price 
equal to or less than that of the alter- 
native choices,—soft drinks, beer and 
coffee. 

Metabolic Stress. Conditions such 
as illness, increased working hours, 
extremes of temperature to which 
workers are frequently exposed, 
speed-up of work, insufficient rest, etc., 
which increase energy consumption, 
produce a proportionate increase in 
the body’s nutritional requirements. 
There is the additional consideration 
that illnesses and other conditions of 
metabolic stress often are accom- 
panied by a deterioration in the quan- 
tity and quality of the individual’s 
food intake. The effects upon the in- 
dividual of nutritional deficiencies ac- 
quired during such periods may be 
long standing and far reaching. 

Efforts to improve the nutritional 
status of industrial workers should 
be directed simultaneously along three 
lines of attack, education, provision, 
and economy. Obviously this is not a 
problem which industry can, or should 
be called upon to, handle alone. For- 
tunately, the country is awakening to 
a realization of the importance of 
nutrition in industry to the national 
economy, and there exist several 
groups and agencies which are mak- 
ing valuable contributions in the field. 
For example, the Food and Nutrition 
Board of the National Research Coun- 
cil, attacking the problem of provi- 
sion, has recommended the enrichment 
of white flour and bread by the addi- 
tion of vitamin B,, niacin (the pel- 
lagra preventive factor), and iron. 
The milling and - baking industries 
have cooperated in a large measure 
with this proposal and “enriched” 
bread is now obtainable throughout 
the country. The industry is also ac- 
tively engaged in research to make 
whole-grain and under-milled prod- 
ucts more available and acceptable to 
a greater proportion of our popula- 
tion. The Food and Nutrition Board 
has also recommended the more wide- 
spread use of iodized table salt and the 
fortification of oleomargarine with 
vitamin A in order to provide a 
cheaper source of this important vita- 
min than is to be found in butter. The 
Board has also prepared a table of 
“Recommended Daily Allowances” of 
essential food constituents, which has 
received the approval of leading au- 
thorities in nutrition throughout the 
country. 
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Under the leadership of M. L. Wil- 
son, Assistant Director of the Office 
of Defense Health and Welfare Serv- 
ices in charge of nutrition, activities 
of national and local agencies, both 
public and private, are being tied to- 
gether in one over-all program to 
promote better nutrition. Within this 
framework the National Nutrition 
Program encourages broad scale co- 
operative action by numerous govern- 
ment agencies, some 20 being repre- 
sented on the National Nutrition Ad- 
visory Committee. Equally important 
are the state nutrition committees, 
established by all the state govern- 
ments and their county and local com- 
mittees. These state and local groups 
carry on community work in nutrition 
and their advice and assistance are 
available to local industries. 

These government activities are an 
essential part of the great job to be 
done. But the program to preserve and 
strengthen the nation’s health through 
better nutrition is one that requires 
the cooperation of all who can contrib- 
ute to its advancement. Because of the 
tremendous interest evidenced by food 
and related industries in the National 
Nutrition Program, the Office of De- 
fense Health and Welfare Services 
has set up a policy which will enable 
industries to help in carrying out a 
nationwide nutritional education pro- 
gram. A procedure has been worked 
out by which industries can tie in their 
advertising with the nationwide cam- 
paign to promote better nutrition. 
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Industry itself is in a favorable 
position to make, perhaps, the most 
immediately effective contribution to 
the nutritional health of its employees 
along all three lines of attack. 

Education. There are channels for 
the distribution of educational mate- 
rial open to industry through which 
the problem can be presented to the 
individual employee in an extremely 
effective manner. For example: 

1. A trained dietician, employed in 
the medical department and under the 
direct supervision of the plant phy- 
sician, can be made available to the 
employees and their families for ad- 
vice on diet. 

2. Information on nutrition can be 
made a regular feature of the plant’s 
or employees’ publications. 

3. Pay-envelope slips, listing items 
of food of good nutritional value which 
are in season or on the market at 
reasonable prices, may be used where 
this method meets with the favor of 
workers. 

4. Posters or displays emphasizing 
the importance of good nutrition, or 
creating an interest in good food habits 
can be placed at strategic sites about 
the plant, especially where employees 
must pass or wait in line. Material 
which can be changed from time to 
time or which provokes a personal 
interest in the program should be 
especially effective. 

5. Pamphlets on nutrition, provided 
by such agencies as the Bureau of 
Home Economics of the Department of 
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Agriculture, can be distributed to the 
workers and their families. 

6. Classes and demonstrations on 
nutrition can be conducted by the plant 
physician or dietitian, or by qualified 
representatives of local nutrition 
groups, for the wives and families of 
employees. 

7. The maintenance of a cafeteria 
system, where foods of high nutri- 
tional value are served in an attrac- 
tive fashion so that the employees 
learn to appreciate their gustatory 
possibilities as well as their nutri- 
tional worth, is another avenue of 
approach. 

8. When conditions permit the 
workers to have gardens, either at 
their homes or on company-owned 
property, their diet may be consider- 
ably improved by the use of garden 
produce. Efforts of the employees may 
be encouraged and aided by contests, 
classes in gardening, and collective 
purchase of tools and seeds. Advice 
and assistance for such a program 
may be obtained from the U. S. and 
State Departments of Agriculture, the 
State University, and the County 
Agricultural Agents. 

Other avenues of approach will 
doubtless occur to individual indus- 
tries as being particularly’ well 
adapted to their specific situations. 

Provision. Here industry is con- 
cerned primarily with the foodstuffs 
served in the plant, including not only 
mid-day lunches but all foods and 
beverages obtainable by the employees 
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on the premises, through the active or 
passive cooperation of the plant man- 
agement. Industry can also render a 
valuable service by calling upon local 
authorities actively to supervise those 
restaurants and lunch stands which 
habitually crop up in the environs of 
expanding industrial concerns. 

Measures designed to improve the 
plant commissary should include the 
replacement, in so far as feasible, of 
vitamin-free and vitamin-poor foods 
like candy, sugar, highly-milled non- 
enriched cereal products, soft drinks, 
alcohol by foods and beverages of 
greater nutritional value. Lunches and 
supplementary feedings should be de- 
signed to furnish the employee the 
greatest possible proportion of his 
daily nutritional requirements. 

Many cafeteria managers proceed 
on the assumption that the worker 
adequately meets his vitamin, protein 
and mineral requirements with the one 
or two meals he obtains at home. 
Others go to considerable trouble to 
estimate what proportion of his die- 
tary needs the worker should obtain 
from his breakfast and supper and, 
on this basis, calculate the share 
which must be provided by the cafe- 
teria during the lunch period. The vast 
majority of cafeteria managers simply 
proceed on a “we give the men what 
they want” policy. The fallacies in- 
herent in all three procedures must be 
apparent to the most casual reader. 

In estimating cafeteria menus it is 
well to bear in mind that to meet the 
recommended daily allowances of the 
Food and Nutrition Board of the Na- 
tional Research Council requires the 
daily consumption of at least one pint 
of milk; two servings of potatoes; two 
servings of fruit, one of which should 
be a citrus variety or tomato; two 
vegetables, one of which should be 
leafy, green or yellow; one egg; one 
serving of meat, fish or poultry; a 
cereal dish (whole grain); whole- 
grain or enriched white bread at every 
meal; and butter or fortified oleo- 
margarine, the remaining calories to 
be supplied by a choice of vitamin-rich 
foods. 

It is extremely important also that 
foods be prepared in such a manner as 
to be attractive and palatable, with 
minimum losses in their vitamin and 
mineral content. The provision and 
preparation of good lunches for in- 
dustrial workers is not a very form- 
idable task for the well-trained dieti- 
tian. Interestingly enough, very few 
industrial plants employ dietitians. Of 
the 33 plants surveyed for the Com- 
mittee on Nutrition in Industry dur- 
ing the summer of 1941, only two 
employed either a nutritionist or a 
dietitian. In one of these instances the 
nutritionist was attached to the staff 
of the medical department. She had no 
control over the cafeteria system. In 
the other, a dietitian was employed to 
manage the cafeteria. She was in no 
way connected with the medical de- 
partment. The plant physician was 
responsible only for the purity of the 
foodstuffs purchased. 

In one plant in New England the 
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cafeteria system, including menus, 
was managed by a so-called “efficiency 
expert.” His qualification for the job 
was that he had been able to feed 
4000 men in 20 minutes. He knew 
practically nothing about nutrition 
and employed no one to advise him on 
the subject. 

Several plants employing thousands 
of workers had no cafeteria system at 
all. 

The number of food dispensaries 
operated by concessionaires was ap- 
proximately equal to that run under 
plant management. In either case it 
was most unusual for the medical de- 
partment of the plant to have any 
direct supervision over the food 
served. Where provision was made for 
such supervision, it was not the rule 
for the physician to take an active 
interest in this work. If the physician 
concerned himself at all with the food 
served in the plant’s cafeteria, it was 
merely to assure himself of its purity 
and “wholesomeness.” 

Economy. There are many steps 
which can be taken by individual 
plants to insure the provision of good 
meals at reasonable prices. For ex- 
ample: 

1. All cafeterias, kitchens, lunch 
stands, etc., should be under plant 
management and run on a non-profit, 
non-loss basis. A cafeteria should not 
be a means of obtaining funds for em- 
ployee functions or benefits or any 
other extraneous purpose. In the sur- 
vey previously mentioned, it was 
found that cafeterias, rolling kitchens, 
or lunch stands operated by conces- 
sionaires, whether the concessionaire 
were a private company or an em- 
ployees’ benefit association, were gen- 
erally less satisfactory than manage- 
ment-owned cafeterias. Concessions 
are generally run on the “we give the 
men what they want” policy. Candy, 
pies, cakes, and soft drinks are apt 
to constitute too great a proportion of 
their stock. 

2. Intelligent marketing serves to 
keep costs down. Such marketing re- 
quires a comprehension of the nutri- 
tional values of different foodstuffs 
and a true understanding of the mean- 
ing, and lack of meaning, of the terms 
“grade” and “quality,” in addition to 
a knowledge of where and when to 
buy. 

3. The plant can determine the 
amounts of money now spent in the 
cafeteria by each employee who buys 
his complete lunch there, and subse- 
quent menus can be made up on the 
basis of these findings. 

4. Employing a well-trained dieti- 
tian to manage the cafeteria and su- 
pervise the marketing and menu- 
making would serve at the same time 
to increase the nutritional value of 
the meals and decrease the overhead. 

Even with a well-functioning cafe- 
teria system, providing well-balanced 
meals, there will undoubtedly be in- 
stances of nutritional deficiency 
among the plant’s employees. The de- 
tection and management of such cases 
lies in the joint province of the plant’s 
physician and nutritionist. 
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Wo series of recommendations con- 
cerning the diets and nutrition of 
defense workers are available; the 
first series was adopted by the Na- 
tional Nutrition Conference for De- 
fense, held in Washington, D. C., May 
26-28, 1941. These are as follows: 

It is urgently recommended that 
special attention be paid to the diets 
and nutrition of all workers in indus- 
try and particularly of those most 
directly concerned with the national 
defense effort. The pressing impor- 
tance of this problem should be drawn 
to the attention of the governmental 
agencies concerned with defense in- 
dustries, such as the Office of Pro- 
duction Management. 

It is recommended that the approval 
of contracts calling for construction 
or expansion of defense plants should 
include consideration of appropriate 
facilities for feeding the workers. 

In view of the fact that in the emer- 
gency then existing, defense plants 
were (and are now) being constructed 
in sparsely populated areas where 
normal community facilities are lack- 
ing, the Conference declared that: 

In such instances communal feeding 
with its advantages of economy and 
expert supervision, may be required 
and is recommended. 

It is also recommended that the 
families of low-income workers in de- 
fense industries should be included 
in the distribution of protective sur- 
plus foods. 

Other recommendations of the Na- 
tional Nutrition Conference for De- 
fense concerning the nutrition of de- 
fense workers are identical with recom- 
mendations 1, 5 and 6 of the Commit- 
teen on Nutrition in Industry of the 
National Research Council. The recom- 
mendations of this Committee follow: 

1. Nutritious meals of natural foods 
at prices the workers are accus- 
tomed to and can afford to pay should 
be made available in all plants en- 
gaged in production for war or de- 
fense purposes, except in small plants 
where the worker may obtain such 
meals from private sources in the free 
time at his disposal. Any meal served 
in the plant should contribute at least 
one-third of the daily requirements of 
specific nutrients recommended by the 
Food and Nutrition Board of the Na- 
tional Research Council. 

2. The practice of serving food be- 
tween meals to workers has given good 
results and is recommended. Milk, 
fruit and tomato juices are to be pre- 
ferred as beverages, and other foods 
which are served should include the 
necessary nutrients. Thus, when bread 
is served it should be enriched white 
bread or a whole grain product. 

3. Choice of foods served in the 
plant should be determined by « 
trained dietitian or nutritionist. Brief 
study of workers’ diets will enable the 
dietitian to make up menus calculated 
to compensate for the ordinary inade- 
quacies. The employment of a dietitian 
or nutritionist by the plant is recom- 
mended. In cases where this is not 
feasible, advice may be obtained from 
the local Committee on Nutrition. 
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4. Suitable educational material 
should be presented in connection with 
cafeteria service or supplementary 
lunches to stimulate acceptance of the 
meals planned or the selection of good 
meals when there is a choice of foods. 
Such material should be so planned as 
to lead to the development of good 
health habits and should avoid undue 
emphasis on any particular food. 

5. Measures should be taken by the 
appropriate subdivision of government 
to condition nutritionally those classes 
of the population which are likely to 
become workers in war or defense in- 
dustries. Such nutritional conditioning 
might well be carried out among or- 
ganized groups such as are found in 


CCC camps, NYA, WPA and Defense 
Training Schools. The large percent- 
age of young men found to be unfit 
for service in the armed forces empha- 
sizes the need for such conditioning, 
for employment in war industries may 
be just as strenuous and in far less 
favorable environment than service in 
the armed forces. Such work, already 
under way in this country, should be 
greatly extended. 

6. It is recommended that ade- 
quately controlled studies be con- 
ducted in selected war or defense in- 
dustries to determine the facts con- 
cerning the influence of diet and nu- 
trition on health, working capacity, 
incidence of accidents, absenteeism 
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and the phychological state (indus- 
trial unrest). 

Workers and employers who cooper- 
ate with governmental or private sci- 
entific agencies in carrying out such 
studies will be performing a national 
service. 

One such study is now being car- 
ried out by the Los Angeles County 
Committee on Nutrition in Industry 
under the auspices of the Committee 
on Nutrition in Industry of the Na- 
tional Research Council, and others 
are on the way. 


[Copies of this pamphlet may be obtained 
without charge on request to the Food and 
Nutrition Board, National Research Coun- 
cil, 2101 Constitution Avenue, Washing- 
ton, D.C.) 
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pom Connecticut’s “Health-in-In- 
dustry” Forum, New Haven, May 
7, as reported in Connecticut In- 
dustry, June: In the opinion of DR. 


CHARLES F. YAEGER (Remington 
Arms) “there is only one kind of 
physical examination to make—a 
thorough one. An employee should be 
examined for a particular job, and 
the physician should know about the 
job for which he is examining.” DR 
JOHN N. GALLIVAN (United Aircraft) 
maintained “that a man should be 
first examined and then the decision 
made as to what type of job he should 
be given.” He said he gave each ap- 


plicant the same kind of examination. 
As to cleanliness, the most important 
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factor in the prevention of dermatitis, 
DR. YAEGER said the employee should 
be furnished with protective clothing 
such as gloves and protective creams. 
Soaps should be neutral; especially 
beneficial is soap containing lanolin. 
DR. JAMES BIRAM (Colt’s Patent Fire 
Arms) said he finds there is a ten- 
dency of dark skin to erupt more than 
light skin. DR. GALLIVAN remarked 
that he thought too much emphasis 
was placed on the doctor’s report re- 
garding the condition of a man’s skin. 
Dermatitis, he said, can be prevented 
by knowing what kind of skins to 
place on what kind of jobs. Foremen, 
he added, no longer have time to edu- 
cate workers to use hand creams or 





to practice cleanliness. DR. YAEGER 
called attention to the controversy re- 
garding the effectiveness of cold pills. 
He said that psychologically they are 
of some benefit; otherwise their value 
is questionable. On the other hand, 
vitamin pills have definite value. His 
company is selling employees at cost 
vitamin pills made by a reputable 
house from a formula he prescribed. 
Many employees feel a great deal bet- 
ter, fatigue less easily, have less 
severe colds, eat better, and have 
gained weight. ... The National 
Research Council recommends that 
industry not use vitamin pills pro- 
miscuously. They should be handed 
out only by the industrial doctor. 
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INDUSTRIAL HYGIENE SECTION 


This Industrial Hygiene Section is 
published to promote sound thought 
upon and concerning industrial hy- 
giene. To that end it will contain 
articles, discussions, news items, re- 
ports, digests, and other presenta- 
tions, together with editorial com- 
ments. The editorial policy is to 
encourage frank discussion. On this 
basis contributions are invited. 


Reg. U 8S. Pat. Of. 


The Editorial Committee will exercise 
its best judgment in selecting for pub- 
lication the material which presents 
most exactly the factors affecting in- 
dustrial health and developments for 
control of potentially injurious ex- 
posures. The editors may not concur 
in opinions expressed by the authors 
but will endeavor to assure authen- 
ticity of fact. 


The Science, the Law and the Economics of Industrial Health 
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The Shifting Scene 


HE main job before us today is to help bring the 

war to a successful conclusion. Many of our 
associate members are now on active duty with the 
Army, the Navy, or the Public Health Service. Some 
are serving in the medical corps, in the artillery, in 
the chemical warfare service, and others in the sanitary 
corps of the Navy. Our treasurer, THEODORE HATCH, 
will be associated with DR. WILLARD MACHLE at the new 
laboratories of the Armored Forces. Our first presi- 
dent, WILLIAM P. YANT, has been sent to England on 
industrial hygiene matters of interest to us and to our 
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allies. The Navy has sent several groups of doctors 
and engineers to Columbia and to Harvard for special 
courses in industrial hygiene. This kind of thing 
shows that we, as a profession, are beginning to attain 
recognition. No longer are we considered simply an 
appendage to our industrial medical colleagues who, 
of course, far outnumber us. As a group they have 
been our warmest supporters. 

As a society we watch with grave misgivings the 
inroads “procurement” is making among industrial 
physicians and industrial hygienists. Why should not 
the industrial hygiene personnel (physician and engi- 
neers) of a manufacturer whose entire output now 
goes to the government be just as essential as that in 
a government owned and operated plant? At this writ- 
ing it is not, but we believe it should and hope it 
will be. 

In general the Army, Navy, and Public Health 
Service are exchanging freely information on avail- 
able industrial hygiene personnel. They are not raiding 
the state bureaus but they need men; if a good man 
from a state bureau applies to these government 
agencies of his own volition, then they are apt to 
accept him. There is nothing unfair about this. Un- 
questionably industry on the other hand has been 
raided, but it expected raids. We have heard some 
spicy language from the executives of companies so 
raided, but it was usually tinged with pride that the 
government stole “our men when they needed good 
ones.” The victims of such depredations might feel a 
little better if they realized that the thievery continues 
after the individual is in the government service— 
good men are transferred about to bolster up weaker 
departments. 

There have been comparatively few women in in- 
dustrial medicine and almost none in industrial hy- 
giene. Many of the industrial medical and industrial 
hygiene jobs in the government services must be filled 
by men. At present there is no provision for the in- 
clusion of women as commissioned officers in any of 
these services except as nurses. Industry is not so 
handicapped. Some plants are now hiring women doc- 
tors to take over the care of new women factory 
workers. Some companies are hiring and training 
women chemists for the laboratory phases of industrial 
hygiene, a field in which women should be able to 
compete successfully with men. 
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Women have not gone into sanitary, chemical, min- 
ing, mechanical, or electrical engineering, the profes- 
sions which are apt to lead men into industrial hygiene. 
There are a few exceptions to this generalization, but 
not many. If our Association furnishes men to the 
government their places are apt to be taken by women, 
providing women can be found with enough engineer- 
ing or mathematics to fill the bill. It is most improbable 
that industry can find new men to fill the places of 
industrial hygienists who leave. It is likely, then, that 
we, who do not enter the government service, will be 
asked to help in training women for industrial hygiene 
work. —PHILIP DRINKER 








Health Hazards in Steel Mills 


J. WM, FEHNEL, 
Metropolitan Life Insurance Company, 
New York 


N THE nation’s “all-out war” effort, the steel industry, 
bet all others, has been called upon to do its ut- 
most. Mr. Cameron, Director of the National Safety 
Council, recently stated that a lost-time accident is only 
a means of sabotage. Likewise, lost man-hours due to 
illness attributed to industrial environment also work 
to the interests of the Axis powers and refute the 
Allied efforts. 

The Industrial Health Service of the Metropolitan 
Life Insurance Company has had the opportunity of 
studying health hazards in the steel industry for the 
past 10 years and also the exceptional opportunity of 
rechecking periodically all the plants of one of the 
larger steel companies. On the basis of this experience, 
we have been able to draw some definite conclusions 
and make the necessary recommendations for the con- 
trol of the health hazards in this industry. 

Various raw materials are purchased in the pre- 
pared or purified state, while others are processed in 
the steel plant. Of course, the principal raw material 
used is pig iron, and while a few steel plants of small 
tonnage output operate without blast furnaces, most 
steel companies make their own pig iron. 

The iron ore for the production of the pig iron may 
be obtained from company-owned mines or it may be 
contracted for. In the mining of iron ore, the principal 
health hazard is silicosis. This was evidenced by a sur- 
vey of iron ore mines made by the Metropolitan Life 
Industrial Health Service in the upper Michigan dis- 
trict in 1932. 

The handling of the iron ore at the blast furnace, 
however, presents no silicosis hazard, as the ore has 
been partially refined and concentrated and is free of 
harmful quantities of silica. 

Limestone is used as a flux in the smelting of iron ore 
and is usually obtained from a nearby quarry operated 
by the steel company. It is necessary that the lime- 
stone be of low silica content, and thus no silica expo- 
sure is presented in its production. Also, the quarrying 
is actually open-pit mining, so exposures to high con- 
centrations of inert dust are comparatively rare. 
Wagon drill operation and crushing and screening 
would be the greatest dust-producing operations en- 
countered in the quarrying. Dust may be materially 
reduced in crushing and screening by operating wet. 

Coke is the other raw material extensively used in 
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charging the blast furnace. It is usually produced in 
by-product coke ovens on the steel company property, 
often from coal produced in a company mine. The op- 
eration of the coal mines presents health hazards due 
to exposure to silica dust and mine gases, such as 
methane and carbon monoxide. 

The introduction of wet methods and good mine ven- 
tilation materially cut down the silicosis hazard. Proper 
mine inspection and the use of forced ventilation help 
in the removal of the gas hazard. 

The operation of the by-product coke plant presents 
several specific health hazards. The gas hazard is al- 
ways present and is so recognized. Employees are 
warned not to go into confined areas alone and without 
proper respiratory protective equipment. The use of the 
safety belt and line, together with a hose mask for 
entrance into manholes and tanks is mandatory, High 
concentrations of carbon monoxide have been found in 
these locations. While excessive quantities of coal and 
coke dusts are encountered in several departments, 
these dusts are of a nuisance nature and present no 
real health hazard. 

Various products distilled from the coal and re- 
covered from the gas given off present definite health 
hazards, but, fortunately, owing to the handling in 
closed systems, seldom give any trouble. 

In the recovery of the ammonia given off with the 
gas, there is the possibility of burns from the lime used 
to free the gas from the liquor in the ammonia stills 
and from the sulphuric acid used to convert the am- 
monia gas into ammonium sulphate. There is also the 
possibility of exposure to the inhalation of ammonia 
gas. In our studies we have not encountered any high 
concentrations of ammonia in the still houses of by- 
product coke plants. 

In one coke plant, it was noted that small quantities 
of clay were added to the finished ammonium sulphate 
to keep it from caking. This clay was found to contain 
only 2% of free silica. A greater silica hazard usually 
exists at the mud mills where the mortar used to lute 
the doors of the coke ovens is made up of clay, loam, 
and crushed fire brick mixed with water. 


72 recovery of the light oils from which benzol, 
toluene, and xylene are distilled usually presents no 
health hazards, as these distillations are conducted in 
closed systems. However, employees may be exposed to 
high concentrations when cleaning and repairing stills, 
sludge boxes, and storage tanks. In one survey we found 
the highest solvent concentrations on the loading 
wharf. High concentrations were encountered in the 
still house under abnormal conditions such as a break 
in the solvent lines and open sludge boxes. However, 
the solvent leakage on the loading wharf was invariably 
due to carelessness. Usually only one or two men are 
employed on the wharf, and if a leaking gasket or valve 
develops it is not repaired. If leaks are prevented and 
spillage avoided, there is no solvent hazard in this 
department. 

Employees at the blast furnaces are constantly ex- 
posed to varying concentrations of carbon monoxide, 
sulphur dioxide, and hydrogen sulphide. Carbon monox- 
ide, a by-product in the operation of the blast furnace, 
is recovered and either used as fuel under boilers or 
after purifying is used to operate gas engines. The 
same precautions regarding warning and protection of 
employees against exposure should be taken as in the 
by-product coke plant. 

Employees on the casting floor are exposed to vary- 
ing concentrations of sulphur gases, depending largely 
on the sulphur content of the charge. 

It is common practice to do some molding on the 
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casting floor. There is some chance of exposure to 
silica dust from these foundry operations and also in 
the preparation of luting cement used in the blast 
furnace. 

The operators of the weight cars in the stock house 
are exposed to some dust of a non-siliceous nature, to 
dampness and to drafts. 

The operation of the pig casting machines does not 
present any definite health hazards, although the em- 
ployees are exposed to heat and radiant heat rays, as 
well as to possible lime burns. 


T= operation of the open hearth furnace presents a 

number of possible health hazards, but strangely 
little is known of their severity either from studies or 
reported cases. 

The primary hazards are due to the normal operation 
of the furnace and comprise the possible exposure to 
high concentrations of carbon monoxide from the gas 
used to heat the furnaces and to high temperatures and 
drafts. High concentrations have been found at the 
checkers below the furnaces and at the change-over 
valves. The tearing down and relining of furnaces and 
checkers expose those engaged at this work to con- 
centrations of dust of a high silica content. During 
forced production this hazard is greatly increased, be- 
cause the work is started before the furnaces have 
cooled even slightly. It is common practice to bridge 
over the red-hot hearth with sheet iron and planking 
and proceed to tear down the brick roof, using hand 
labor. As this is strenuous -and very hot work, the 
laborers usually work two to four minutes and rest for 
a period twice as long. Naturally, this strenuous work, 
in such a hot atmosphere, greatly increases the rate 
of respiration and the inhalation of the siliceous dust. 

Relining of ladles also presents a silica hazard, often 
greatly increased by the confined quarters in which it 
is done. In large plants, a silica hazard usually is pre- 
sented in the mason department, where large quantities 
of brick are handled. 


fc MrLoress on the pouring platform and the ladle 
crane operators are exposed to fumes given off by 
the hot metal. Substances used to line the molds and 
those added to the hot metal while pouring may also 
cause toxic vapors. It is common practice to dip the 
hot molds, after stripping, into a tank of molten coal- 
tar pitch. On pouring hot metal into these tarred molds, 
not only the tar inside the molds is burned and vapor- 
ized, but also the pitch adhering to the outside. This 
latter produces copious fumes of a very acrid nature, 
containing quantities of anthracene, which are very 
irritating to the eyes and mucous membranes. In some 
mills, it is now the practice to spray the inside of the 
hot stripped mold with pulverized coal tar pitch, thus 
avoiding the coating of the outside of the mold and 
practically eliminating much of the obnoxious fumes. 
In other mills, carbon tetrachloride is added to the mold 
while pouring. The carbon tetrachloride in contact with 
the hot metal js broken down into hydrochloric acid, 
ferric chloride, and possibly some phosgene. Naturally, 
these fumes are not only obnoxious and very irritating, 
but so dense that they obscure vision, presenting a 
serious safety hazard. While high concentrations of 
these fumes have been determined in the ladle crane 
cab and on the pouring platform, as well as in front 
of the furnaces, no damage to employees’ health has 
been recorded, probably due to the intermittent nature 
of this operation. In some cases, cartridge type respira- 
tors have been provided for the crane operators and 
those on the pouring platform. 

Two or three years ago a type of leaded steel was 
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quite extensively produced by the addition of lead shot 
to the mold at the time of pouring. About 90% of the 
lead vaporized and boiled off, thus exposing all em- 
ployees in the open hearth department to varying con- 
centrations of lead fume and dust. A number of cases 
of lead absorption among these employees was reported. 

Atmospheric samples taken on the pouring platform 
during pouring indicated a concentration of 3.8 milli- 
grams of lead per 10 cubic meters of air and 88.3 milli- 
grams per 10 cubic meters in the crane cab. 

Pouring operations using carbon tetrachloride and 
lead can be controlled by means of applying exhaust to 
entrap the fumes given off from the top of the mold. 
Leaded steel is not used extensively at present, as it was 
found that its metallurgical properties were highly 
over-rated. 

Various other metals are used in producing alloyed 
steels which are added directly to the charge in the 
furnace or to the ladle at the time of tapping the 
furnace. The more common ones are nickel, chromium, 
ferromanganese, ferrosilicon, titanium, tungsten, and 
molybdenum. It is common practice to operate a manga- 
nese crusher on the charging platform, and concentra- 
tions of ferromanganese can be determined when it is 
in operation. 

Air tests taken on the furnace charger and on the 
pouring platform showed negative quantities of these 
metals. No fluorides were ever determined. However, 
small amounts of these metals were detected in rafter 
dusts collected from these departments. 


CO steel mill surveyed operates a molybdenum re- 
ducing plant. The molybdenum ore, in the form of 
a sulphide, is roasted in the presence of an excess of 
air which converts it to the oxide. The operation is 
carried out in a closed system and the plant is free 
of dust, with the exception of the packaging operation. 
A slight odor of sulphur dioxide is perceptible at times. 
The molybdenum oxide is weighed into cans and sealed 
and is charged into the furnace in this form. 

The only health hazard encountered at Bessemer con- 
verters was due to silica dust in the department where 
ladles were relined. The dust was produced by the 
operation of a silica rock crusher. 

In the operation of electric furnaces, copious fumes 
are given off. In the production of alloyed steels, vary- 
ing concentrations of the various alloying metals have 
been found in the atmosphere of these electric furnace 
departments. 

The operation of blooming and rolling mills pre- 
sents a few health hazards. Carbon monoxide may be 
present in the vicinity of the heating furnaces. Con- 
centrations ranging from 20 to 100 parts per million 
are commonly found in the crane cab over the soaking 
pits. During the rolling of leaded steel, lead is detect- 
able in the atmosphere, and settled dust shows ap- 
preciable quantities of this metal. 

During the operation of dropping the bottoms of 
the soaking pits, laborers are exposed to high tempera- 
tures and to excessive quantities of iron oxide dust in 
cleaning out the scale from the ingots. 

In the operation of the various types of rolling mills, 
the hazards are the same as those encountered in the 
blooming mill. Here again, lead is detectable in the at- 
mosphere if leaded steel is being rolled. In the operation 
of hot rolls, a lubricant containing a high percentage of 
animal fat is applied to the rolls at intervals. Consider- 
able acrid smoke containing acrolein is given off. 

In the operation of the mills, it is also necessary to do 
chipping and scarfing. Today scarfing is used more ex- 
tensively in removing flaws from steel billets before 
rolling. No health hazard was ever detected in chipping, 
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with the possible exception of a few employees engaged 
at chisel grinding in the tool room. Scarfing may pro- 
duce hazardous fumes in some instances, as, for ex- 
ample, in the scarfing of leaded steel and alloy steel of 
high chromium and manganese content, There is also 
an exposure of the eyes to radiant energy from the 
torch flame. 

There is usually a roll shop in connection with each 
mill. Here machine shop operations predominate, with 
a possible exposure to lubricating and some cutting oils. 

Usually some welding operations are done along with 
the babbiting of bearings. It is the usual practice to 
melt the babbit metal in a gas or oil-fired pot that is 
seldom hooded. The bearings are sweated out of the old 
lining by heating with a gas flame on the shop floor. 
Concentrations as high as 15 milligrams of lead per 10 
cubic meters of air were found at the sweating out 
operations, while concentrations as high as 1 to 20 
milligrams per 10 cubic meters were obtained at the 
babbit melting kettle. 

A few steel plants do all the babbiting in a shop 
adjacent to the general machine shop. Some of these 
plants have adequate exhaust systems to control the 
fumes. 

Pickle and cleaning baths consisting of various acids 
and alkalies such as sulphuric, hydrochloric, nitric, and 
hydrofluoric acids, caustic soda, sodium sulphate, and 
sodium cyanide are used in conjunction with the mills. 
Some of these solutions are used hot and some are 
agitated when the steel bars and sheets are immersed 
in them. 

It is common practice to operate the cyanide bath in 
the vicinity of an acid bath. Accidental introduction of 
some acid into the cyanide bath could generate danger- 
ous concentrations of hydrocyanic acid gas. Then, too, 
acid and cyanide solutions can mix when emptying the 
tanks into the sewer, and the generated gas backs up 
through sewer outlets into other plant departments. 

Employees in pickle departments are exposed to acid 
fumes and mists, steam, high humidity, and dampness. 
The burns from hydrofluoric acid are painful and hard 
to heal. Oxides of nitrogen are found in pickle rooms 
engaged in cleaning stainless steel. 

Increased general ventilation, by means of exhaust 
fans, is the general means employed to correct condi- 
tions in pickle rooms, but local lateral exhausts are now 
placed along the top edge of bar pickle tanks. 


ie THE fabrication departments, a number of health 
hazards are encountered. 

In wire drawing, there is first the pickle room and its 
ever-present acid fumes. The wire is coated with lime 
to act as a lubricant on the die blocks. Consequently, a 
wire drawing department always has lime dust present. 

In the making of welded steel tubing, using the 
quenched are continuous weld method, no oxides of 
nitrogen have been detected. In one plant the finished 
tubes were swabbed with benzol to remove grease and 
oil. Benzol was used because it was the cheapest solvent 
present in the plant, a by-product in the production of 
coke. Gasoline was substituted for the benzol. 

In the manufacture of nuts and bolts, screws, nails, 
and spikes, employees are exposed to high tempera- 
tures, lubricating and cutting oils. 

The production of tin plate sets up fumes of sal am- 
moniac and hydrochloric acid. The acid and flux tanks 
and the tin metal tank are generally hooded, but not 
always exhausted. In the manufacture of ternplate a 
serious lead hazard may be set up. 

Galvanizing of sheet metal seldom produces any 
trouble or complaints, although fumes of zinc and sal 
ammoniac are present in the atmosphere in varying 


INDUSTRIAL MEDICINE 








July, 1942 





concentrations. In one galvanizing department, em- 
ployees on the floor were provided with respirators, but 
no provision was made for the crane operator. In this 
department there was a possible intake of zinc and lead 
fumes and dusts of 16 milligrams of zine and 5 milli- 
grams of lead per 10 cubic meters of air on the operat- 
ing floor, while in the crane cab there was a similar 
exposure of 33 milligrams of zinc and 0.7 milligrams 
of lead per 10 cubic meters of air. 

Spray painting of finished products, with attending 
solvent fumes, is encountered in many plants. Not only 
the solvents used, but also pigments containing lead, 
present potential hazards. It is common practice to 
spray paint products in booths too small to accommo- 
date them, resulting in dispersion of fumes and spray 
outside the effective range of the booth. 

In any health study of a steel mill, maintenance shops 
should not be overlooked. It is common practice to con- 
duct varied types of operations, often under a tempo- 
rary set up. This temporary set up may last from one 
day to 10 years, and usually without any consideration 
of the exposures involved. Such operations, as metal 
laying using lead, cleaning of motors with carbon tetra- 
chloride, temporary pickling and babbiting operations, 
and those operations involving the use of cyanide are 
commonly found in these maintenance shops. 





The Effect of Driving Fatigue 


—0On the Critical Fusion Frequency of the Eye— 
R. H. LEE and E. C. HAMMOND 


NELL,* while investigating the problem of visual 
S fatigue caused by viewing motion pictures, found 
that the critical frequency of flicker was depressed 
following exposure of the eye to a flickering light. He 
reported correlations between time of exposure to a 
slowly flickering light and the change in critical fre- 
quency at several brightness levels. Snell also reported 
changes in critical frequency attributable to other 
types of visual tasks, such as reading, drawing, etc. 

These findings were checked in a set of preliminary 
tests on laboratory personnel with the instrument 
used in this investigation. The critical fusion fre- 
quency of six subjects was measured at a constant 
brightness of test field and surround (approximate 
value of log I=2.3; I is in photons). Immediately 
after each measurement was complete, and without 
permitting the subject to look away from the instru- 
ment, the eye of the subject was fatigued for several 
five-minute intervals by exposure to the same test field 
flickering at 18 cycles per second, or well below the 
critical fusion frequency of the lowest subject. The 
critical frequency was measured at the end of each 
five-minute period and the fatigue stimulus again ap- 
plied immediately afterward. The results of this test 
are shown in Table 1. Subject No. 2 was suffering from 
a severe cold which probably accounts for the lack of 
recovery after a rest period. 

The critical frequency of flicker is affected by a 
number of external factors which must be accurately 
controlled in any experiment. Hecht and Smith? have 
investigated the relationship between critical fre- 
quency of flicker, retinal brightness,* area of flicker- 
ing field, and area of the surrounding steady field. 
Hecht and Shlaer! have also studied the effect of color. 
If critical frequency is plotted against the logarithm 
of the brightness, a double curve is formed, the lower 
portion of which is ascribed to the rods, the upper to 
the cones of the eye. Fig. 1 gives an example of the 





*Retinal brightness is proportional to the external brightness 
multiplied by the area of the pupil of the eye. 
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above-mentioned relationships. The curves with cir- 
cled points are plotted from Table 2 of Hecht and 
Smith’s article and are for test fields of 6° and 19° 
respectively. The data are for the right eye of a 
single subject, E. L. S. The curve marked off in squares 
is similarly derived for the right eye of the subject, 
R. H. L., on the instrument used in this study. The 
test field was 12° in this case, while the brightness 
values were known in arbitrary units only. Making the 
hypothesis that the values for 12° field should fall 
somewhere between the values for the 6° and 19° fields, 
the latter curve was plotted on the same critical fre- 
quency scale as those from Hecht and Smith’s data 
and so placed. This is not presented as a highly accu- 
rate procedure, but only to aid the reader in making a 
comparison between the data presented in this paper 
with that found elsewhere in the literature. 


Subjects 


T= experiments described in this paper were per- 
formed as a part of an extensive study on fatigue 
in relation to hours of driving of interstate truck 
drivers.* Field laboratories were set up in three cities, 
Baltimore, Nashville, and Chicago, where truck driv- 
ers were available for examination. The drivers re- 
ported to the laboratory and were tested immediately 
after a period of driving or after a rest period before 
starting the day’s work. 

A history was taken of each man, including such 
factors as hours of driving and hours of sleep during 
the previous 24 hours, years experience as a truck 
driver, usual hours of work, whether driving was 
usually done at night or in the daytime, age, and race. 
Each man was also given a medical examination, in- 
cluding a Kahn test. All but a few of the men were 
white. Their ages ranged from 20 to over 60, but the 
great majority were between 20 and 40 years old 
(average age 32). The age distribution was about the 
same in the three cities. The medical examinations 
found that the men were in good health, with a few 
exceptions. 


Apparatus 


T= apparatus used in this investigation has been 
described in detail elsewhere* and consisted of a 
modified Hecht and Shlaer! design for the optical sys- 
tem and a speed control designed and built in this 
laboratory. 

The flickering circular test field was 12° in diameter 
and surrounded by an approximately circular non- 
flickering field of the same brightness. This field was 
viewed through an optical system, the exit pupil of 
which was smaller than the entrance pupil of the eye. 
The brightness of the test field and surround were 
controlled by neutral glass filters and wedge. Central 
fixation was maintained by means of a small luminous 
fixation point. The flicker was produced by a sector 
disk interrupting the beam, producing the test field at 
a point where an image of the source, a small luminous 
— ball, was in focus, thus producing a sharp 
cut-off. 


Procedure 


HE following procedure was used throughout the 

investigation. The subject was first tested for eye 
dominance by the Miles method and the dominant eye 
only used. He was then instructed in the adjustment 
of the chin rest and chair. Care was taken to see that 
the eye was placed at the proper distance from the 
eyepiece of the instrument. The wedge, with neutral 
filter, was set to an optical density of 4.19, resulting 
in a value of illumination which will hereafter be des- 
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CRITICAL FREQUENCY - CYCLES PER SECOND 


+1 
LOG. BRIGHTNESS ~ PHOTONS 
Fig. 1. 


The relation between critical frequency and the logarithm 
of the brightness for several sizes of test fields 


ignated “low brightness.” The speed was adjusted to 
be well above the critical frequency for this bright- 
ness. The subject was then instructed to look through 
the eyepiece of the instrument directly at the fixation 
point placed in the center of the test field. 

The speed of the sector disk was then lowered by the 
operator well below the critical fusion frequency for a 
moment, then increased again to the former speed to 
demonstrate to the subject the difference between the 
observable flicker below and the apparently steady 
light above the critical frequency. The subject was 
asked to tell what he saw during this demonstration to 
give the operator an estimation of his threshold value. 

A test was now made in the following manner. The 
speed was lowered until flicker was reported. Then the 
speed was raised until the subject could observe no 
flicker, at which point the dials were read. A second 
measurement was made in the same manner before the 
subject was permitted to look away from the instru- 
ment. The subject was then instructed to sit back and 
close his eyes. 

The wedge with neutral filter was now changed to 
an optical density of 3.25, resulting in a value which 
will hereafter be designated “high brightness.’’* 
(“High brightness” was therefore 8.71 times as bright 
as “low brightness,” or a difference between the two 
of 0.94 log units.) The subject was then instructed to 
look into the eyepiece with the same eye as before and 
a second pair of measurements was made using pre- 
cisely the same procedure as described above. 

This entire procedure took approximately 12 minutes 
and care was taken to run each subject on the same 
time schedule. 


*Approximate value of log I for high brightness is 2.3 where 
I is in photons. 


THE EFFECT OF FLICKER AS THE FATIGUE STIMULUS 
ON THE CRITICAL FUSION FREQUENCY OF THE EYE 
Critical Frequency (cycles per second) 

Atend ~ Afte 
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Before Appli- 
Rest Period 


cation of 
Fatigue of of of 
Subject Stimulus st period 2nd period 3rd period 


31.5 





C.F. 
35.9 
33.4 
33.9 
36.4 
35.0 
60.5 
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1 hour 
1 hour 
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20 min. 
10 min. 
5 min. 





30.5 
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Fig. 2. 
Mean critical frequency at low brightness, classified by hours 
of driving since major sleep, and by cities 


The illumination in the room containing the flicker 
apparatus was at all times less than five-foot candles. 
The lights were always extinguished about four min- 
utes before the test began. The subject viewed the low- 
brightness test field, no flicker being visible, for ap- 
proximately one minute before measurements were 
made. Two minutes in darkness occurred between this 
part of the test and the high-brightness measurements. 
The high-brightness test field was viewed for one min- 
ute, as in the first part of the test. This short adapta- 
tion period, which was made necessary by the limited 
time allotted to the test, insured uniformity with re- 
gard to the state of adaptation of the subject’s eye to 
the brightness of the respective test fields. While it is 
fully realized that adaptation was probably not com- 
plete in every case, each subject was treated in the 
same manner, so that mean values for groups of sub- 
jects should be comparable. 


Results 


(enc frequency measurements were made on 528 
subjects, some of whom were examined more than 
once. Only the results of the first examination on each 
subject are included in the following tables. Not all 
these subjects appear in every table, since in some in- 
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TABLE 3. 
CRITICAL FREQUENCY Low. BRIGHTNESS 
R 8. D. 8.D 
Hours driving off of C.of Critical 
since major sleep No. Mean Mean 8.D. S.D. Vv. ratio 
Baltimore 
| eee 37 26.19 0.47 2.88 0.34 11.01 coe 
a Se 56 25.68 39 ©6295 28 §©11.49 0.84 
a 9 25.22 (1) (1) (1) (1) 
ND ii adh aia ie . ee ee ee aon ae (1) 
Nashville 
SS SSeS 54 25.82 0.43 3.17 0.31 12.30 0.45 
0.1-0.9.......... 46 28.52 52 3.49 36 ©613.64 .75 
ea 36 ©25.00 46 2.79 33 = 11.16 ans 
ee , eae aaa aad non ey ma 1.34 
Chicago 
Rr eae eee 57 24.84 0.30 2.22 0.21 8.92 as 
OOS 70 24.72 23 ©=1.90 .16 7.69 .79 
a 92 24.42 29 2.72 20 8611.14 ie 
a , ea peed ae ae eee aes 1.00 
Total 
eee 148 25.53 0.23 2.82 0.16 11.05 a 
ie eee 172 25.24 21 2.79 15 = 11.05 0.94 
RE 137 24.68 23 ©6272 16 =:11.03 1.80 





se dt MEE es T Tr cae TTT 2.58 








stances the driving histories were unclassifiable. Two 
criteria only were used in discarding any data: an in- 
completed examination (flicker), and lack of a classi- 
fiable driving history. 

The critical. frequency given for any subject is the 
mean of two individual readings. The unit of measure- 
ment is cycles per second. Measurements were made 
at two brightnesses, as previously described. Whenever 
a mean is given at one brightness, the corresponding 
mean at the other brightness is for the same group 
of subjects. 

Table 2 gives the correlation between critical fre- 
quencies at low and at high brightness for all subjects 
examined. 

In analyzing the flicker data for differences between 
groups according to industrial history, the subjects 
were first classified by city and by hours of driving 
since their last major sleep (six hours or more). The 
subjects were divided into three groups by hours of 
driving, namely, those who have not driven since sleep- 
ing, those who have driven from 0.1 to 9.9 hours, and 
those who have driven 10 hours and over. The results 
are given in Tables 3 and 4. The first column indicates 














TABLE 2. 
CORRELATION BETWEEN CRITICAL FREQUENCY AT HIGH AND AT LOW BRIGHTNESS FoR ALL SUBJECTS 





Critical fre- 


Critical frequency (cycles per second) at low brightness 





quency (cycles 
per second) at 


high brightness 14-15 16-17 18-19 20-21 


22-23 24-25 26-27 28-29 30-31 


: Total 
32-33 34-35 36-37 
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TABLE 4. 
CRITICAL FREQUENCY HIGH BRIGHTNESS 





8. D. 8. D. 
of of C. of 
Mean mean &.D. §.D. Vv. 


Baltimore 


37.11 0.65 3.96 
35.77 -56 4.20 
35.33 (1) a 


Hours driving 
since major sleep No. 








0.46 10.68 
40 11.74 
(1) 





Nashville 





35.91 0.55 
35.26 -62 
35.39 -56 


11.28 
11.95 
9.46 





Chicago 





35.53 0.45 
34.44 33 
34.53 43 





Total 





36.07 0.33 
35.09 -29 
34.81 34 








the number of hours of driving, the second column the 
number of subjects in the group, and the third gives 
the means. The standard deviation of the mean, stand- 
ard deviation, standard deviation of the standard de- 
viation, coefficient of variability and critical ratio are 
given in columns four, five, six, seven and eight, re- 
spectively. The last row for each city and for the sec- 
tion labeled “Total” gives the critical ratio between 
the zero hours driving group and the 10-and-over-hours 
driving group. 

The total was calculated by regrouping the subjects 
without reference to the city breakdown. 

As is shown in Table 3 and Fig. 2 for low bright- 
ness, there is a consistent decline in the mean critical 
frequency with increasing hours of driving in all three 
cities. For high brightness (Table 4 and Fig. 3), the 
men who have driven have a lower mean critical fre- 
quency than those who have not driven, but there is 
little difference between the mean critical frequencies 
for the 0.1-9.9 hours-of-driving group and the 10+ 
hours-of-driving group. The differences between mean 
critical frequencies for different groups within any one 
city were not statistically significant. 

When the data for all three cities are combined, the 
difference between the zero-hour-driving group and the 
10+ hour-driving group is significant with a critical 
ratio of 2.58 and 2.68, respectively, for low and high 
brightness. The reliability of this difference should be 
considered with caution, however, since the difference 
between cities is of the same order of magnitude, e.g., 
the difference between means for the zero hour group 
at low brightness for Chicago and Baltimore gives a 





TABLE 5. 
CRITICAL FREQUENCY VERSUS AGE— 
BALTIMORE AND NASHVILLE 

8. D. 





8. D. 
of of 
Age in years No. Mean Mean §&.D. _ §8.D. 


Critical Frequency Low B 








- 122 25.70 0.27 3.00 
25.66 -28 3.07 
25.32 48 2.78 


0.19 
-20 
-34 





Critical Frequency High B 


35.72 0.37 4.04 0.26 
34 3.72 24 
85 -60 
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Fig. 3. 
Mean critical frequency at high brightness, classified by hours 
of driving since major sleep, and by cities 


critical ratio of 2.45, and for high brightness a critical 
ratio of 2. 

Table 5, showing critical frequency versus age, was 
prepared by combining the data from Baltimore and 
Nashville only, since the critical frequencies are at a 
different level in Chicago. No marked difference be- 
tween the age groups is to be observed. It will be re- 
called, however, that very few of the drivers exam- 
ined were over 45 years old. 


Conclusions 


Af Basuaneaerte of critical frequency made on 528 
subjects in Baltimore, Nashville, and Chicago 
show differences in the mean between groups classified 
by hours of driving since major sleep. In general, these 
differences show a slight but consistent tendency to- 
ward lower critical frequency with increasing hours 
of driving. 

Within the age limits of these drivers no age trends 
were discernible. 

Relative large differences were found in the critical 
fusion frequency of men examined in the three cities. 
Differences between men tested in the three cities were 
also found by other investigators‘ on this study in 
connection with driving tests, psychomotor reactions, 
white blood cell counts and other tests of quite diversi- 
fied nature. 

[The authors are greatly indebted to the executive and 
medical personnel of the Division of Industrial Hygiene 
who arranged for space and subjects and supervised the 
taking of the histories and the administration of physical 
examinations. ] 
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EDICINE from the Bench: “There may be some question 

as to whether silicosis, like hay fever, may only occur 

to a disabling extent in comparatively few persons. 

Possibly the employer made liable for silicosis is some- 

what in the situation that the restaurant keeper would 

be if he were liable for injury to a person made ill eating 

onions. Silicosis may be akin to allergy.”—Lackawanna 

County’s Judge Leach, quoted in Carbondale, Pennsylvania 
Leader, June 15, 1942. 
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Industrial Hygiene Control 
—On Tunnel Construction in Hydro-Electric Projects in 
Western North Carolina— 


M, F. TRICE, 
Industrial Hygienist, Division of Industrial Hygiene, North 
Carolina State Board of Health and the North Carolina 
Industrial Commission 


N THE early summer of 1940 there were begun, in 

western North Carolina, hydro-electric projects to 
harness the waters of the Tuckaseigee and Nantahala 
rivers. These developments were conceived to meet in- 
creased power needs for the production of aluminum 
in a plant that was to be enlarged. The country 
through which the streams flow is mountainous and 
for obvious reasons the construction of power tunnels 
was planned. 

As certain serious occupational disease hazards 
may arise in such work, the role of the Division of 
Industrial Hygiene in this important undertaking was 
delineated. 


Scope of Industrial Hygiene Supervision 


T= pre-employment examination of workers se- 
lected for jobs that will expose them to the hazards 
of silicosis is mandatory under North Carolina law! 
and, inasmuch as the Division of Industrial Hygiene 
has been given the responsibility for them,? it be- 
came necessary to consider first this phase of indus- 
trial hygiene control of the projects. Accordingly 
within a few weeks of the beginning of operations the 
mobile x-ray laboratory? of the Division had been 
dispatched to the scene of operations and the exam- 
ination* of workers was actively under way. 

An appraisal of the hazards to health attending the 
construction of the tunnels was begun some weeks 
later, as was also, the quarrying and the crushing of 
stone. 

The burden of this presentation, however, is to sub- 
mit the results of the study of the occupational 
environment in the tunnels, to the exclusion of all 
surface work. The physical fitness of the men for such 
employment probably will be discussed in a subsequent 
paper dealing exclusively with the medical aspects of 
the work. There were examined on these projects 1711 
persons. 


Description of Projects 


HE two hydro-electric projects are identical in that 

both involve the construction of earth dams. At 
each place the impounded waters will be carried down 
grade through a series of tunnels and penstocks to 
power plants. 

On the Tuckaseigee river project there have been 
constructed three tunnels between the dam and the 
site of the power plant. Two of the power tunnels 
are 12 feet in diameter and together are 8221 feet in 
length; the third is 9 feet in diameter and 4803 feet 
in length. Thus, there are almost three miles of power 
tunnels at this job. On the Nantahala river there are 
two power tunnels under construction; both are ap- 
proximately 13 feet in diameter and are to be about 
4% miles and 1% miles in length, respectively. On 
both jobs a short drainage tunnel and a short diversion 
tunnel either have been completed or are under con- 
struction; these, of course, are in addition to the power 
tunnels. The underground operations at both projects 
have involved some vertical work; it consisted of shaft 
sinking from the surface at Tuckaseigee and both shaft 
sinking and stoping at Nantahala. 
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The water head at Tuckaseigee is to be 1215 feet, 
developed from a lake that will be approximatey four 
square miles in area; two 10-inch diameter nozzles 
operating one turbine will generate 30,000 K. W.* At 
Nantahala the water head is to be approximately 1000 
feet developed from a lake approximately three square 
miles in area; here one turbine of the reaction type 
will generate 65,000 K.W. 

High tension lines will deliver the power to the 
aluminum recovery plant. 


Tunnel Construction 


T= tunnel driving on both jobs has been essentially 
the same, although some of the machines employed 
have varied as to the type of power utilized and the 
mode of operation. At the time of the investigation 
the Conway electric mucker was used in the large 
tunnels and the Finley air mucker in the smaller one. 
In all headings drilling was done by “Jumbos” that 
mount from five to six drifter drills each. About two 
hours were required for drilling and loading holes. In 
the 12-foot to 14-foot diameter tunnels from 38 to 40 
holes were drilled at a time and in the 9-foot tunnels, 
34 holes. The depth of the holes varied in the same 
heading; for example, in the large Nantahala tun- 
nel the holes nearest the periphery were drilled 
11 feet deep, using 12 foot steel, whereas, in the center 
the depth was only 9 feet. All holes were approximately 
114 inches in diameter. After blasting, a mechanical 
mucker and an accompanying crew of electricians and 
pipe fitters moved in. The water, air, and electric lines 
were extended as the mucking machine cleaned up the 
rock that had been blasted down. Frequently, the tunnel 
tracks were covered with rock for a distance of 250 
feet from the tunnel face. After about two to four 
hours of this the Jumbo replaced the mucker and the 
cycle began all over again. Timbering was unnecessary 
except at and near the portals. In some tunnels the 
driving was advanced 40 feet every 24 hours, although 
the average was less. 


Health Safeguards 


== were health safeguards in use. All drills 
were equipped with the New York State type drill 
heads through which flow approximately two gallons 
of water per minute. Prior to the beginning of muck- 
ing, the rock blasted down was wet to reduce genera- 
tion of dust. In addition there was installed in each 
tunnel a ventilation duct. At one of the tunnels the 
ventilation was provided by blower; in the others, 
however, the ventilation was accomplished by both 
exhaust and forced drafts produced by reversible 
compressors. : 

Despite the use of safeguards serious occupational 
disease hazards existed in the tunnels. 


Atmospheric Dust Concentrations 


GAurizs of atmospheric dust were collected with the 
large impinger® in all of the power tunnels. Light 
field technique was employed for particle counts. The 
results of this work are presented in Tables I and II. 

The amount of dust in the air at the Jumbos, with 
all drills in operation was not excessive. Concentra- 
tions ranged from 7.7 to 18.5 million particles per 
cubic foot of air (samples 1, 2, 10 and 11). Strangely 
enough this identical range of dust concentrations was 
found for similar tunnel work by an industrial hygiene 
engineer in a western state. The results, then, are 
considered representative of the dust exposures for 
such work. The concentration of atmospheric dust 100 





*There will be one shaft with a generator in the center and two 
separate water wheels, one on each end of the shaft. 





*Millio 
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RESULTS OF PARTICLE COUNTS ON SAMPLES OF ATMOSPHERIC 
Dust COLLECTED IN TUNNELS AT THE TUCKASEIGEE PROJECT 





Date Sample 
1940 No 


9/24 i 


MPD/CFA* Description 


12.3 


Exposure of men working alongside Jumbo at 
tunnel face. (Portal 3) 
Exposure of men on top of Jumbo—sample 
collected simultaneously with No. 1. 
General atmosphere between Finley air 
mucker and tunnel face; distance approximate- 
' ly 10 feet. (Portal 6) 
10/29 49.6 General atmosphere at tunnel face. Conway 
electric mucker in operation about 15 minutes. 
Muck wet. (Portal 3) 
Sample obtained immediately after mucker 
had uncovered pocket of dry material. (Por- 
tal 3) 
General atmosphere in tunnel approximately 
100 feet from heading, 14% hours after blast- 
ing. Mucker running. (Portal 2) 
General atmosphere in tunnel approximately 
100 feet from heading, 1 hour and 40 minutes 
after blasting. (Portal 3) 
General atmesphere on muck pile after blast- 
ing. Muck being wet. Mucker operating. 
Portal 2) 
30.: eneral atmosphere approximately 50 feet 
behind mucking machine immediately follow- 
ing collection of sample 8 
*Million particles of dust per cubic foot of air. 





2 18.5 


10/28 3 14.3 





feet from a Jumbo in operation was only 6.1 million 
particles (sample 12) whereas, 2200 feet down the 
tunnel it was only 1.2 million particles. The cleaning 
up and removal of the rock blasted down was far 
dustier, despite the liberal wetting of the muck prior 
to its removal. The heavy charges of explosives used 
reduced much of the rock to extremely fine fragments. 
Particle counts on three of five samples collected at 
mucking machines while they were in operation re- 
vealed concentrations ranging from 12.8 to 342.0 
million particles (samples 4, 5, and 8), the latter oc- 
casioned by the uncovering of a dry pocket of rock. 
The sample yielding the high particle count was col- 
lected over a 10-minute interval beginning immediately 
after it was observed that the tunnel atmosphere was 
becoming dustier; it was collected near the working 
face to measure the increase in atmospheric dust con- 
centration incident to encountering unwetted material. 
The other samples revealed much lower concentrations 
(samples 3 and 14). From 50 to 100 feet from the 
mucker the dust concentrations ranged from 10.8 to 
30.2 million particles. 

The rock formation at the Tuckaseigee project is a 
granitic gneiss and at the Nantahala job it is more com- 
plex, being identified as Great Smoky Mountain con- 
glomerate. The petrographic analysis of several sam- 
ples of aggregate and dust from both jobs revealed 
the gneiss to contain an average of 50% quartz, or 
free silica, and the conglomerate, 20%. The concen- 
trations of atmospheric dust in the Nantahala tunnels 
are not excessive and as the quartz content of the min- 
eral is relatively low the siliceous dust exposures are 
considered unobjectionable. At the Tuckaseigee proj- 


RESULTS OF PARTICLE COUNTS ON SAMPLES OF ATMOSPHERIC 
Dust COLLECTED IN TUNNELS AT THE NANTAHALA PROJECT 





Date Sample 
1940 No. MPF/CFA* 


9/26 10 FZ 


Description 
Exposure of men working on top of Jumbo at 
tunnel face. (Portal 1) 
Exposure of men working under Jumbo. Sam- 
ple collected simultaneously with No. 10. 
General atmosphere in tunnel 100 feet from 
Jumbo in operation. (Portal 1) 
General atmosphere in tunnel approximately 
2200 feet from Jumbo in operation and about 
4500 feet from Portal. (Portal 1) 
General atmosphere around the mucker 
(Portal 2) 
*Million particles of dust per cubic foot of air. 





. 10.3 


11/5 : ~ 
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North Carolina's mobile x-ray laboratory on location at the 
Tuckaseigee dam site 


ect, however, the dust exposures are high and the 
mineral involved is half quartz. The existence of a 
definite silicosis hazard, therefore, is indicated for 
this job. 


Carbon Monoxide 

HE other occupational disease hazard evaluated 

was carbon monoxide. As the gas originates in 
the discharge of explosives it may be of interest to 
preface the discussion by outlining the loading prac- 
tices. The dynamite used was 40% gelatin, except for 
a small amount of 60% gelatin employed for “spring- 
ing” liner shots. In the 12-foot Tuckaseigee power tun- 
nels, the 40 holes that were usually drilled were each 
loaded with 8% lbs. of dynamite for a total of 334 lbs. 
to a round; in the 9-foot tunnel the usual 34 holes 
were loaded with 41% lbs. each for a total of 155 lbs. 
At Nantahala, the 13- to 14-foot diameter power tun- 
nel was advanced by drilling 38 holes and filling each 
with 12 lbs. of dynamite for a total of 450 lbs. to the 
round. The amount of the charge was, of course, de- 
termined in part by the depth of the drill holes. At 
Tuckaseigee the 9-foot tunnel was advanced 5 feet by 
each blast and the 12-foot tunnel, 7 feet. At Nantahala 
the 13-foot tunnel was increased in length by ap- 
proximately 10 feet at each blast. 

According to the U. S. Bureau of Mines’ “all per- 
missible explosives when detonated emit some poison- 
ous gases and a much larger volume of non-poisonous 
gases. In order that the poisonous gases may not under 
normal conditions become a menace to the lives or 


Tunnel interior at Nantahala from point 200 feet from portal, 
at 9-16-40. Heading 6700 feet from surface 
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The business end of a Jumbo which drills six holes simultaneously 


health of miners, no explosive is now or can become 
permissible if it evolves upon detonation more than 
158 liters (51% cu. ft.) of poisonous gases per 11- 
pound charge, as determined by tests in the Bichel 
pressure gage. 

“The classication on the basis of the volume of 
poisonous gases produced by 680 grams (1142 pounds) 
of explosive is as follows: Class A, not more than 53 
liters; class B, between 53 and 106 liters; and class C, 
between 106 and 158 liters.” 

In a test with an explosive that produced the maxi- 
mum allowable quantity of poisonous gases the results 
indicated “that in a narrow entry, without artificial 
ventilation, 0.18% of carbon monoxide (the only pois- 
onous gas present) was produced, as shown by analysis 
of an air sample taken two minutes after the shot.” 
Sayers and Yant® report the presence of 1.2% carbon 
monoxide in mine air seven minutes after blasting with 
100 sticks of gelatine dynamite. 

The dynamite used on the tunnel projects was ob- 
tained from two manufacturers each of whom makes 
several brands that are rated as class A. The particular 
brands used, however, were not known at the time this 
paper was prepared. 


The MSA continuous carbon monoxide indicator 


was employed for most of the testing. This instrument 
was supplemented by U. S. Bureau of Mines evacuated 
bottles in which samples of mine atmospheres were 
collected. These samples were later analyzed by the 
Bureau. The results are presented in Table III. 































An electrically operated mucker, Tuckaseigee job 
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These results reveal that all power tunnel atmos- 
pheres in working areas frequently contain concen- 
trations of the gas in excess of 0.01% carbon monoxide, 
the generally accepted® maximum permissible limit. 
The tests with the continuous recorder were most often 
begun in a heading with the arrival of the first men 
following blasting. This was usually 30 minutes after 
shooting during which interval the tunnel was venti- 
lated: by exhaust for the first five or 10 minutes and 
then by forced draft. Only in the short diversion tunnel 
(Result No. 11) were only negligible concentrations 
found. 

In the Portal No. 2 tunnel at the Tuckaseigee job 
the atmospheric concentrations of carbon monoxide, as 
determined by the continuous recorder, were negligible, 
with one exception. Up near the tunnel face and in a 
pocket cut into the muck pile by the power shovel the 
concentration of the gas exceeded 0.1%,—10 times 
the permissible limit, and more than the indicator 
would record. The report of a grab sample collected 
in a U. S. Bureau of Mines bottle when these tests 
were in progress and subsequently analyzed by this 
agency revealed a concentration four times that of the 
threshold limit. In Portal No. 2 of the Nantahala 








TABLE III 
CARBON MONOXIDE CONCENTRATIONS IN THE POWER 
TUNNELS OF Two HypDrR0o-ELECTRIC DEVELOPMENTS IN 
WESTERN NoRTH CAROLINA 








Result CO in Parts Kind of 
No. Date Tunnel Sampling Place per 10,000 Sample 
TUCKASEIGER ProsJEcT 
1 11/1 Portal Approximately 350 ft. 0.70-0.45 Continuous at 





No.2 from Portal and about 10 \% min. inter- 
ft. from face, 4% hour val for 3 min. 
after blasting 

2 . ae 4.00 Grab sample 

3 ss Nearer face in muck pile More Continuous for 
pocket than 10.00 1 minute 

4 “ Approximately 290 ft. 0.34-0.05 Continuous at 
from Portal and about 60 1 min. interval 
ft. from face 1 hr. after for 5 minutes 
blasting 

5 10/30 Portal Approximately 1200 ft. 3.50 Continuous at 

No.3 from Portal and 10 ft. 1 min. interval 
from face. 25 minutes for 5 minutes 
after blasting 

6 ° Ditto—1 hour after blast- Less than Grab sample 
ing 1.00 
7 10/31 Portal Approximately 1000 ft. 2.00-2.80 Continuous at 

No.6 from Portal and about 50 % to 5 min. 
ft. from face, alongside intervals for 49 
mucker part of time, 25 minutes 
minutes after blasting 

8 eae 2.80-1.90 Continuous at 
¥% to 5 min. in- 
tervals for 46 
minutes 

9 11/1 Portal Approximately 1000 ft. Lessthan Grab sample 

No.6 from Portal and about 10 1.00 
ft. from face 20 minutes 
after blasting 

10 a Ditto—100 ft. from face Lessthan Grab sample 
immediately after above 1.00 
NANTABALA Progect 
11 11/4 Diver- Approximately 300 ft. 0.40-0.08 Continuous at 
sion from Portal and about 15 3 to 5 min. in- 
Tun- ft. from face 30 minutes tervals for 30 
nel after blasting minutes 
12 S Ditto—30 minutes after Lessthan Grab sample 
blasting 1.00 
13 11/5. Portal Approximately 300 ft. 5.50-2.00 Continuous at 

No.2 from Portal and about 20 1 to 2 min. in- 
ft. from face 35 minutes tervals for 9 
after blasting minutes 

14 Ditto—compressed air di- 1.80-1.10 Continuous at 
rected into heading after 2 min. interval 
above readings recorded for 12 minutes 
—sampling continued 

15 11/6 Portal Approximately 6200 ft. 2.50-2.7 Continuous at 

No.1 from Portal and about 20 2 to 3 min. in- 
ft. from face 55 minutes tervals for 38 
after blasting minutes 

S Just prior to blasting.... Lessthan Grab sample 






Ditto—55 minutes after 
blasting 


Ditto—1 hour and 40 


1.00 
Less than 
1.00 





Grab sample 


Grab sample 





minutes after blasting 
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project the dispersal of the gas was hastened by direct- 
ing compressed air into the heading. (Results Nos. 13 
and 14.) Despite this use of compressed air in the 
tunnel, which at the time had been driven only 300 
feet, the concentration of the gas 12 minutes later 
was still above the threshold limit. In the other three 
power tunnels, in which tests were made the con- 
centrations of the gas exceeded the threshold limit. On 
the Tuckaseigee job the conditions in the Portal No. 6 
tunnel were especially objectionable. This is the smaller 
of the three tunnels, being 9 feet in diameter. Here, an 
excessive concentration of the gas persisted during 
the hour and 35 minutes that the recorder was oper- 
ated following the return of the men to the heading 
after blasting. On the Nantahala pro/ect, the conditions 
in the large No. 1 Portal tunnel were unsatisfactory 
at the face. The concentration of carbon monoxide 
was almost three times the threshold limit 38 minutes 
after the men returned to work; a grab sample col- 
lected 55 minutes after the return of the men to the 
heading revealed litle change in concentration. At this 
time the tunnel had been advanced only 6200 feet from 
the portal, and as it is deepened the ventilation problem 
will become progressively greater. 

The North Carolina experiences with carbon monox- 
ide have been corroborated by the industrial hygienist 
in a western state who has been referred to previously. 
He states® “that there was a presence of 0.02 to 0.038% 
remaining for 35 minutes after blasting on top of the 
muck pile where four to five men are wetting down 
muck during this interval of time.” 

The industrial hygiene engineers who entered the 
tunnels, all developed throbbing headaches within a 
short time; and there were four of these men, includ- 
ing a visitor to the state and a man on special assign- 
ment from the U. S. Public Health Service to assist in 
the work. The state engineers were not peculiarly 
susceptible, therefore. Some of the tunnel workers 
complained of headaches and one of the state physi- 
cians reported that frequently in examining men com- 
ing off duty he would find their faces flushed, pulse 
rapid, and blood pressure elevated. 

In this connection our western correspondent® has 
written that “30 blood analyses have been made on the 
men working in the heading and they average between 
25% to 35% saturation of carbon monoxide in the 
blood.” 

Drinker! states that at the threshold limit of 
.01% or 100 ppm, the maximum hemoglobin saturation 
is only 17% due to the establishment of a state of 
equilibrium at this atmospheric concentration. The 
U. S. Public Health Service® is authority for the state- 
ment that the blood saturation of from 10% to 20% 
of carbon monoxide hemoglobin will produce “tight- 
ness across forehead, possibly slight headache, dilation 
of cutaneous blood vessels,” and that a blood saturation 
of from 20% to 30% produces “headache, throbbing 
in temples,” which are the symptoms most frequently 
experienced by the state engineers. 

The carbon monoxide concentrations in the tunnels 
were frequently sufficient to result in 20% to 30% 
blood saturations.® 

The analysis of air samples collected in a water 
supply tunnel under construction in a western state is 
of interest. Here,'! “samples of gases taken on a muck 
pile 30 minutes after firing 73.7 lbs. of 40% Ex. L. F. 
Gelatin in a 45° raise . . . revealed . . . 99 p.p.m. 
of oxides of nitrogen and .24% carbon monoxide.” 

It appears, then, that the North Carolina experi- 
ences in tunnel construction are in agreement with 
the results of public health workers on similar projects 
elsewhere. 
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A tunnel is timbered until rock is encountered, in this instance 
approximately 100 feet 


Ventilation Studies 


i ALL tunnels the ventilation ducts were found to 
end too far from the heading. In every tunnel they 
were at least 175 feet short of the working face and 
in two of them fully 300 feet. In some tunnels the 
volume of air delivered would have been adequate if 
delivered nearer the working face; the approximate 
air volumes varied from 1500 cfm to 10,000 cfm. It 
was evident, however, that so long as the ventilation 
ducts terminate 200 feet or more away, no reasonable 
amount of air would adequately ventilate the working 
areas. 


Conclusions and Recommendations 


T= HEALTH protection facilities, as operated at 
the time of the investigation, were not adequate 
to prevent the development of occupational health 
problems. A serious siliceous dust hazard accompanied 
both drilling and mucking operations on the Tucka- 
seigee project. Here, the dust concentrations were high 
and the rock formations from which the dust originated 
contain 50% quartz. The dust problem was less acute 
at the Nantahala operations as a result of lower con- 
centrations and the involvement of a mineral that 
contains only 20% quartz. As water was the principal 
safeguard employed at both jobs it appeared that in- 
sufficient use of it was being made, especially on the 
Tuckaseigee project. Carbon monoxide was at times 
present in all tunnels in sufficient concentrations to 
cause distress. The ventilation of headings was inade- 
quate due mainly to the termination of ducts 175 feet, 
or more, from the working face. 

The major recommendations were, first, that muck 
piles be wet continuously during mucking operations 
to minimize dust generation resulting from the un- 
covering of dry pockets of material; and second, that 
the metal ventilation duct be kept within 150 feet of 
the working face at all times, probably through the 
use of a movable metal shield to protect the end 
during blasting, and that the duct be extended with 
canvas vent-tube to within 50 feet of the face follow- 
ing each blast. 
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Discussion 


ARREN A. COOK, Chicago: Mr. Trice has asked me to 

discuss this paper in the light of subsequent data 
which we obtained at these same tunnels. The results 
reported in his paper were secured during the fall of the 
year when the tunneling operations were first started. We 
followed up with similar determinations in January and 
again in April. 

At both of these projects recommendations were made 
by the North Carolina Division of Industrial Hygiene to 
the contractors for the reduction of dust exposures. These 
were for the most part carried out prior to the collection of 
our samples. The results we obtained represent conditions 
where dust had been brought under better control in con- 
sequence of compliance with the state recommendations. 

Dust concentrations at the beginning of operations in the 
Tuckaseigee River Project tunnels were found by Trice to 
be excessive on the basis of 50% quartz content of the 
rock through which the tunnel is being drilled. In January 
we found that the dust exposure during mucking opera- 
tions averaged 10.4 million particles of dust per cubic foot 
of air (MPCF) with a maximum of 13.5 MPCF and a mini- 
mum of 8.5 MPcF. Five of the six drills for which connec- 
tions were available on the Jumbo were in operation when 
drill dust samples were being collected. In these operations 
the average concentration found was 11.6 MPCF with a max- 
imum of 16.8 MPCF and a minimum of 6.6 MpPcF. It would 
have been preferable to have had sufficiently increased 
ventilation to keep these concentrations at less than an 
average of 10 million particles per cubic foot of air. How- 
ever, the average concentrations were not significantly 
greater than the suggested limits and added ventilation 
was not ‘installed since the tunnels were being holed 
through the following month. 

At the Nantahala Project where the quartz content of 
the rock was about 20%, conditions were also found to be 
more satisfactory. In April, at three of the four headings, 
the average exposure during mucking operations was found 
to be 7.0 MPCF with a minimum of 4.7 MPCF and a maximum 
of 13.0 mpcrF. During the drilling operations the average 
exposure was found to be 6.4 MPCF with a minimum of 3.7 
MPCF and a maximum of 9.1 MPCF. 

The fourth heading at the Nantahala Project had been 
drilled to a distance of 1800 feet from the portal at this 
time and the exhauster which had been installed at the 
beginning of the operation was still being used. Air could 
not be blown into the tunnel but merely drawn out through 
the duct. Here the average exposure during mucking opera- 
tions was shown to be 32.7 MpcF and during drilling opera- 
tions 15.5 MpcF. On being informed of these results the 
contractor immediately installed a unit which permitted 
exhausting air from the tunnel for the first 30 minutes 
after the shot and blowing air into the tunnel for the re- 
mainder of the period—the procedure followed at the other 
headings. 

(A further series of dust determinations was made at 
these tunnels following the Annual Meeting at which this 
discussion was presented but is included here to give a more 
complete picture of conditions. Exposures during mucking 
operations showed an average of 4.5 MPCF with a maximum 
of 6.9 MPcF and a minimum of 2.7 Mpcr. During drilling 
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operations exposures averaged 8.8 MPCF with a maximum 
of 9.6 MpcF and a minimum of 7.4 MpPcF. The ventilation 
ducts at both of the headings where operations were still 
being conducted were less than 100 feet from the heading 
and in one heading a volume of 4900 crm and in the other 
4600 cFM was being directed against the face. Contributing 
to the effects of the exhaust ventilation in reducing the dust 
concentration during mucking operations, muck piles at 
both of these headings were being well wet down.) 

BLOWING VERSUS EXHAUSTING: There had been consider- 
able discussion concerning the relative merits of (1) 
exhausting air during the entire period or (2) continuing 
the procedure of following a 30-minute exhaust after the 
blast with blowing during the remainder of the operation. 
Samples were taken under similar conditions during muck- 
ing and during drilling while air was being exhausted and 
also while air was being blown in toward the face. During 
the former operation, the average exposure of the muckers 
was found to be 7.3 MPCF when air was being blown against 
the face the 11.0 mpcF when air was being exhausted. Dur- 
ing drilling, the exposure during blowing was 3.7 MPCF 
and during exhausting 6.5 MPCF. 

COYOTE HOLE DRILLING: In April and also in August 
coyote holes were being drilled—an operation not in prog- 
ress during the fall when Mr. Trice was making the 
determinations presented in his paper. This operation 
involves the drilling of a tunnel 3 feet in diameter into the 
face of the quarry at the level of the quarry floor for a 
distance of 30 or 40 feet and then drilling out on both 
sides to form a T. After this so-called coyote hole has been 
drilled, it is filled full of dynamite and the entire face of 
the quarry is then shot down. 

In April the two ends of the T were being drilled, a 
driller and chucker operating a wet drill at one end and one 
man mucking with pick, shovel and wheelbarrow at the 
other end. Although these men drill wet, it was noted that 
they collar the holes dry. Even though instruction can be 
given to collar wet, there is little opportunity for supervi- 
sion in such operations owing to their extremely confined 
nature. Exposures tend to be greatly variant depending 
upon the manner in which the work is being carried on. 
In April, much difficulty was being encountered in drilling 
the holes and, over the 15-minute period during which the 
sample was being collected, drilling was conducted less than 
half of this time. A concentration of 11.6 MPpcF was found at 
the exposure of the driller. In August drilling was being 
done in the stem of the T and drilling operations were being 
conducted continually throughout the 12 minutes required 
to complete one hole. A dust concentration of 66.0 MPCF 
was found at the breathing zone of the drillers, most of 
which was due to the dust cloud set up during dry collaring. 

Exposure of the mucker working in the end of the T was 
found to be 7.0 MpcF and that of the muckers in the stem 
of the T was shown to be 3.1 Mpcr. While carrying on oper- 
ations in the stem of this T, the driller and the chucker 
must conduct these two operations of drilling and mucking 
alternately. Their lower exposure during mucking was 
probably due to the fact that drilling was not being con- 
ducted at the same time as was the case where mucking 
was being done at the end of the T. It was calculated that 
the average exposure of the workers drilling the coyote 
hole under conditions existing in August was about 25 
MPCF since they conducted all of the operations including 
the shooting over the entire shift. Where extensive coyote 
hole drilling is being carried on, samples of longer duration 
than those taken during these two periods are necessary in 
order to obtain accurate evaluation of the average dust 
exposures in view of the variability of the dust concentra- 
tions to which these men are subject. It would appear that 
every effort should be made to induce such workers to 
abandon dry collaring and keep the water turned on 
throughout the drilling operations, as is now the custom 
in driving ordinary rock tunnels. 

In conclusion, the North Carolina Division of Industria! 
Hygiene is to be commended on its action in conducting a 
scientific study of conditions at the beginning of these rock 
drilling operations so that more adequate control measures 
could be instituted in accordance with their recommenda- 
tions before the workers had experienced any appreciable 
exposure to excessive dust concentrations. 
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to their eyes, for eye injuries that take men off their 
even for a little while, are serious blows to Victory. 


Workers’ eyes should get the best protection possible. Amet- 
ican Optical Company, pioneer developers of eye protection, 
have scientifically designed the proper goggles for every 
worker—men and women— and for every type of eye hazard. 
These goggles are safe, light, comfortable and may be 
equipped with Deep-Curved Super Armorplate Lenses, for 


extra resistance to impact of efficient, absorptive lenses for 


protection against harmful heat rays. Specify American Optical 


Goggles for all your men. os, 
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The “Triple Dye” Treatment for Burns 
Now in Jelly Form for Quick Availability 





JELLY DYMIXAL 


(U. S. Pat. 2103309) 


Dymixal—the Aldrich Triple Dye Treat- 
ment used extensively for second and 
third degree burns—is now available in 
the form of a water-soluble jelly. 

Jelly Dymixal is applied by spreading 
thinly over burned areas and allowing 
to dry between successive applications. 
Like Dymixal Solution, it inhibits the 
growth of both gram-positive and gram- 


negative infecting organisms; alleviates 
pain; forms a flexible eschar; facilitates 
proliferation of epithelium. 


Jelly Dymixal is particularly adapted to 
first-aid kits because it is always ready 
for immediate use. Contains two percent 
of Dymixal (Hexamethyl Violet 46.1%, 
Brilliant Green 30.8%, Neutral Aeri- 
flavine 23.1%). 


Jelly Dymixal is supplied in 2-o0z. tubes. 


Powder Dymixal for preparing extemporaneous solutions is available in 


6.5 gm. and 65 gm. bottles. 
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